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SPRINGBOARD TO MARS AND VENUS 

NERV A— Nuclear Engine for Rocket Vehicle Application. Now being developed as the nation's first nuclear powered 
rocket engine, NERVA will permit extensive space explorations, including delivery of extremely large payloads to 
the nearest planets. As part of the Rover nuclear rocket propulsion program, NERVA will be flight tested on an 
advanced SATURN booster in combination with a nuclear powered upper stage. ■ Development of the NERVA 
engine is the responsibility of REON (Rocket Engine Operations— Nuclear), an organization which manages and 
directs the development of nuclear rocket systems for the Aerojet-General® Corporation. Westinghouse Astro- 
Nuclear Laboratories shares the responsibility for the NERVA reactor under the team leadership of REON. The 
over-all Rover program is under the direction of the Space Nuclear Propulsion Office, a joint office of the Atomic 
Energy Commission and the National Aeronautics and Space Administration. 


REON 

AZUSA, CALIFORNIA 




purposeful imagination.... in concept 


The men of Aerospace, a corporation chartered exclusively to serve the United States Government, blend the full 
resources of modem science and technology in developing concepts for advanced ballistic missile and space systems. 
□ With the Air Force-science-industry team, the men of Aerospace marshall individual talents for the full 
exploration and assessment of advanced concepts, selected for significant potential. Aerospace contributes 
advanced systems analysis and planning; theoretical and experimental research; general systems engineering and 
corresponding technical direction of programs. □ Aerospace Corporation, an equal opportunity employer, now needs 
more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, knowledgeable 
in interdisciplinary problem solving, are urged to contact Mr. Charles Lodwick, Room 101, Aerospace Corporation, 
P O. Box 95081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement I 
and application of science and technology for the United States Government, 
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Daily-Double Winners: Hot Springs and Trans-Texas 


They picked the winners 
when they boarded a 
deluxe Convair 
bound for 
Hot Springs, Arkansas, via 


We helped cinch it a bit 
by supporting Trans-Texas’ 
precision-maintenance program 
with parts and supplies from 
the Houston District warehouse of 


TRANS-TEXAS 

AIRWAYS 


SOUTHWEST 

AIRMOTIVE COMPANY 



SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR 
BUSINESS AVIATION - JET ENGINE OVERHAULS FOR THE MILITARY 

Southwest Airmotive Co. 
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WHERETO? 


The JetStar is big-jet fast and flies big-jet high, but, 
because it is compact, it lands and takes off from more 
than 1500 airports in the western hemisphere alone. 
LOCKHEED JETSTAR the compact utility jet 




An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Guidance & Control Systems Division 
Woodland Hills, California 
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Over the past 13 years we have reduced the size 
of our AC voltage regulator from a heavyweight 



to a handful. 


To be honest about it. we should say "less than a hand- 
ful." But you get the idea. What was once a cumbersome 
piece of equipment now comes in a compact package 
that weighs exactly one pound. One pound! 

These voltage regulators— for both aerospace and 
ground applications— are static, transistorized units con- 
taining no electron tubes. They are fully capable of 


supplying all the necessary excitation of AC brushless 
generators (which we also happen to make) during both 
normal and fault conditions. We offer a complete line for 
any application. 

We wrote a brochure to fill you in on all the details of 
our voltage regulators and brushless generators. Send 
for your free copy. Write us in Eatontown, New Jersey. 


Red Bank Division 
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i. 30-Feb. 1— Nations 
Jon on Military Elect 


page 5) 
Winter Conven- 
ing, Institute of 


Feb. 1— Fundamental Phenomena in the 
Material Sciences Symposium, Hotel Shcr- 
.... ™- Sponsor: Ilikon 


Majt 


T-6— Symposium on Engineering for 
ijor Scientific Programs, Georgia Insti- 


Feb. 5-7-/ 


•chnology, Atlanta. Ga. 

Ivances in Metalworking Scmi- 
lar, American Society of Tool and Manu- 
facturing Engineers, Park Sheraton Hotel, 
New York, N.Y. 

Feb. 6-7— 59th Meeting, National Aerospace 
Standards Committee of the Aerospace 
Industries Assn., Ambassador Hotel, Los 
Angeles, Calif. 

Feb. 11-15— Third International Symposium 
on Quantum Electronics. UNESCO 
Building, Paris, France. Sponsors: Inter- 
national Scientific Radio Union; Office of 
Naval Research; La Federation Nationale 


Des In 




12-13— Space Vehicle Thermal and At- 
mosphere Control Symposium, conducted 
by the Aeronautical Systems Division, 
Engineers Club, Dayton, Ohio. Sponsor: 
ASD's Flight Accessories Laboratory. 

Feb. 15-Apr. 14-Intcrnati 
and Space Fair, Congrc: 
titions, Ibirapuera Park. Sao Paulo, Bra- 
zil. Sponsor: Santos Dumont Foundation. 

Feb. 20-22-1963 Internationa! Solid-State 
Circuits Conference. Philadelphia, Pa. 

American Institute of Electrical Engi- 
neers; University of Pennsylvania. 

Mar. 3-7— Seventh Annual Hydraulics. Gas 
Turbine, Aviation and Space Meeting, 
American Society of Mechanical Engi- 
neers, Statler Hilton Hotel, Los Angeles. 
Calif. 

Mar. 7-8-Propulsion Meeting, Institute of 
the Aerospace Sciences, Cleveland, Ohio. 

Mar. 1 1-13— Electric Propulsion Conference. 
American Rocket Society. Broadmoor 
Hotel, Colorado Springs. Colo. 

Mar. 18-20— Space Flight Testing Confcr- 
‘ ' n Rocket Society and Insti- 


tute of the 
Beach, Fla. 
Mar. 18-21—1 


■crospacc 


i. Coco; 


Western Metal Exposi- 
na congress, Pan-Pacific Audito- 
ind Ambassador Hotel, Los An- 


Mar. 25-28— International Convention, Insti- 
tute of Radio Engineers, Waldorf-Astoria 
and Coliseum, New York, N. Y. 

Apr. 1-3-Fourth Annual Structures and 
Materials Conference, American Rocket 
Society and Institute of the Aerospace 
Sciences, El Mirado Hotel, Palm Springs. 

Apr. 2-3— Eighth Annual Business Aircraft 
Safety Seminar, Flight Safety Founda- 
tion, Barbizon Plaza, New York, N. Y. 

Apr. 2-5— Spring Conference, Airport Oper- 
ators Council, Shoreham Hotel, Washing- 
ton, D. C. 



GIVE THIS SPS 
INSTANT RESTART 
AND STORABLE 
POWER CAPABILITY 


sforability and Instant restarts 
limited only by fuel. (Available 
with an electric heating element 
for starting or small oxidizer tank 
for hypergoiic start.)! Both 
models utilize high performance, 
open cycle, monopropellant 
fueled turbomachinery. Both ac- 
complish the objective of efficient 
conversion of chemical energy to electrical and hydraulic power. Normal rated output is 10 kva 
at 0.85 power factor (electrical) and 14 gpm at 2700 psig (hydraulic.) Either unit may operate 
on its own fuel supply, or on residual booster fuel at normal tank pressure. Each incorporates 
components required to convert the low pressure hydrazine to required decomposition chamber 
pressures. Four special Sundstrand design features give unique capabilities: ■ 1. A light, 
reliable hydrazine pump which injects the fuel into the decomposition chamber. ■ 2. Special, 
ball bearing, high-speed assembly, capable of withstanding extreme thermal gradients of the 
turbine shaft. ■ 3. Incorporation of a unique two-stage, single-disc turbine, wherein the 
thermal energy is efficiently converted to mechanical shaft power.! 4. An integrated lubrica- 
tion system, capable of sustained operation in zero-gravity environment. H This Sundstrand 
SPS is adaptable to many space power applications, such as vehicle re-entry or orbital 
rendezvous operations where high power outputs are needed for relatively short durations. 
! Simply request, on your business stationery, further details concerning this, or the other 
space power systems which Sundstrand has under development. If you would like to work 
with or on the Sundstrand engineering team, finding practical solutions to challenging space 
power problems, write to: Personnel Director, 

SUNDSTRAND AVIATION • DENVER 
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Capability Means Product Improvement 



Backed by 3,500,000 Hours of 

Turbine Powered Airline Operation 


Pump overhaul life capability has 
jumped to 3000 hours on airlines 
operating Boeing 707s and 720s or 
Convair 880s and 990s. At the time 



commercial jetliners entered service, 
this pump’s 560 hour overhaul life 
was the best available. Now— Vickers 
planned product improvement pro- 



One phase of this planned program 
concentrated on improving bearing 
life. It included: 54,231 test hours on 
jets operated by eight major domestic 
and foreign airlines, 23,126 hours of 
pump endurance testing, and 310,440 
hours of accelerated bearing testing— 
a total of 387,797 hours. New bear- 
ings developed play a big part in 
longer life between overhauls and 
higher reliability. 

To maintain leadership in fluid 
power systems for aerospace applica- 


tions, requires close liaison with air- 
lines, airframe manufacturers and 
engine builders. Through the knowl- 
edge gained from application engi- 
neers and service technicians, spe- 
cialized schools and company-spon- 

a continuing flow of new and im- 
proved products for changing aero- 
space requirements. 

MORE DATA AVAILABLE — 
Write for Bulletin A5283 “Harnessing 
Fluids for Airborne Uses” to: Vickers 
Incorporated, P.O. Box 302, Troy, 
Michigan. 
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Q. 

What’s new in the semiconductor industry? 

A. 

Whats new at Fairchild? 


FAIRCHILD 


SEMICONDUCTOR 


EDITORIAL 


Laurels for 1962 


The pattern of basic changes in the aerospace industry 
that we forecast for this year (AW Jan. 1, p. 11) cer- 
tainly materialized, with some major surprises such as 
Cuba added to the predictable trends. The economic 
and technical shifts in 1962 occurred during a period of 
continuing acceleration for the aerospace industry’s tech- 
nical and industrial capabilities and point toward a year 
of peak activity during 1963. This process of fermenta- 
tion during 1962 produced less than a bumper crop of 
the type of achievements that we traditionally pay tribute 
to on this page at the year’s end, but it indicates some 
excellent vintage years ahead. 

Here arc the individuals and organizations that we 
think contributed efforts of major significance to U.S. 
aerospace progress during 1962: 

Gen. Thomas S. Power, commander of Strategic Air 
Command, and all of the men under him for their per- 
formance in effectively exercising the nuclear deterrent 
power of this nation during the Cuban crisis. Greatest 
tribute to the effectiveness of this performance was paid 
by the USSR’s Nikita Khrushchev, in his recent Moscow 
speech defending his abrupt removal of Soviet ballistic 
missiles from Cuba, when he warned his Chinese allies 
that contrary' to their belief, the U. S. was not a "paper 
tiger" but had “nuclear teeth.” 

John Glenn, Scott Carpenter and Wally Schirra, 
NASA astronauts, for their successful orbital flights in 
McDonnell Mercury capsules, which confirmed the 
growing U. S. capability' in manned space flight and laid 
the basic foundation for the Apollo moon mission. 

Dr. Hugh L. Dryden, deputy administrator of Na- 
tional Aeronautics and Space Administration, and Dr. 
Edward Welsh, executive secretary of the National Aero- 
nautics and Space Council, for simply being who they 
are and doing what they have done. 

John Houbolt of NASA’s Langley research laboratory 
for his development of the lunar orbital rendezvous 
concept now accepted as the primary' U.S. method of 
attempting to achieve manned landing on the moon 
before the end of this decade. 

Clarence (Kelly) Johnson of Lockheed Aircraft for his 
continued ingenuity in the "Skonk Works.” 

Byron Gordon McNabb and the General Dynamics/ 
Astronautics crew he bosses at Cape Canaveral for their 
tremendous five-year effort on the Atlas ICBM test pro- 
gram, completed this year, and their solid success in 
1962 with the Atlas as a space vehicle booster for Mer- 
cury, Ranger and Mariner. 

Lt. Gen. Thomas Gerrity for his indefatigable and ef- 
fective ramrodding of the site activation program for 
the USAF ICBM program during its most critical phase 
when he was head of the Ballistic Systems Division of 
Air Force Systems Command. 

E. F. O’Neill, A. C. Dickicson and their team of Bell 
Telephone Laboratories scientists and engineers for 
building, launching and successfully operating the Telstar 
communications satellite with corporate funds and 
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demonstrating the tremendous potential of space com- 
munication systems. 

Col. Arthur C. Lowell, USMC, head of the Navy’s 
BuWcps avionics division for his hard-driving, often 
controversial efforts to accelerate application of new 
microcircuitry construction techniques in Navy equip- 
ment. thereby providing impetus required to move this 
promising new technology out of the laboratory' into 
practical operational use. 

C. E. Woolman, president of Delta Air Lines, who 
at the age of 73 is still demonstrating new managerial 
tricks to his younger competitors in the jet age that re- 
sult in passenger acclaim and profits. 

Dwanc Wallace, president of Cessna Aircraft Co., for 
the managerial talent that has built an organization that 
this year led the business aircraft industry in sales vol- 
ume and unit deliveries for the sixth consecutive year, 
delivering more than 3,000 aircraft and light helicopters, 
which comprised about 43% of the industry’s unit de- 
livery total and 38% of its dollar volume. 

Jack Kline, Delta program manager at Douglas Air- 
craft Co. and Gary Hanson, Delta launch chief at Cape 
Canaveral, for the continuing reliability of the Thor- 
Dclta space launch vehicle. Thor-Dclta placed nine suc- 
cessive payloads into orbit during 1962, enhancing its 
reputation as the most dependable U. S. space booster. 

John Stack for many things, including his leadership 
of the NASA Langley Research Center team that de- 
veloped the variable sweep concept into a practical 
application for the TFX bi-service fighter design com- 
petition, and speaking some astringent truths at the 
Wright Brothers Memorial Dinner on the future role of 
aircraft that dissolved much of the unctuousness of this 
traditional speaking program. 

Three Boeing C-135 squadrons in Military Air Trans- 
port Service serving with the 1611th Transport Wing 
at Maguire AFB and the 1501st Transport Wing at 
Travis AFB for their tremendous demonstration of the 
value of high-speed jet airlift in all of the international 
crises during the year. 

Jack James, Robert Parks and Fred Kotchcndorfcr, key 
managers of NASA’s Mariner program, and all of the 
people stretched from Cape Canaveral through Jet 
Propulsion Laboratory, Woomcra, Australia and Johan- 
nesburg, South Africa, whose overtime labors during the 
109-dav flight period of Mariner 2 contributed to the 
success of this deep space probe to Venus. 

Maj. Jack Albert, Air Force Systems Command Space 
Systems Division, for his work in whipping the Atlas 
Agcna combination into a reliable space booster after 
the first two Ranger fiascos. 

T. A. Wilson, Boeing Co. vice president and manager 
of the Minuteman branch of the company’s aerospace 
division, for his work in getting the Minuteman into its 
first operational silos, ready for combat less than two 
years after the first test flight of this solid-fueled missile. 

—Robert Hotz 



The Shrike is an air-launch missile of the Bureau of Naval 
Weapons, being developed by the U. S Naval Ordnance 
Test Station. China Lake, Calif , with engineering and manu 
facturing support provided by Texas Instruments Incorporated. 


new war-club for nation’s arsenal 


The Navy’s Shrike missile is the first of a new 
breed of weapons designed specifically to increase 
air-to-surface striking power. Shrike will provide 
a new attack capability against heavily defended 
tactical target areas, combined with increased pro- 
tection for the Navy’s pilots and aircraft under 
operational conditions. Texas Instruments is the 
prime contractor for the guidance and control 
sections of the Shrike missile, applying skills in 
electronics and aerodynamics. TI contributes to 


the development of this high-performance weapon 
more than 20 years’ experience in recognizing 
and solving tactical performance problems. ■ In 
addition to its systems management capabilities, 
TI possesses a unique combination of proved skills 
in many areas of endeavor. Expanding from a 
broad research base, TI interweaves its various 
technologies to provide a continuous flow of 
improved products and services for its customers. 
Write Department 48. 


Texas Instruments 

INCORPORATED 


WHO'S WHERE 


In the Front Office 

John H. Carter, president and chief exec- 
utive officer of Allied Research Associates. 
Inc.. Concord, Mass., succeeding Lt. Gen. 
Roscoe C. Wilson (USAF, ret.) who con- 
tinues as board chairman. 

Space-General Corp., El Monte, Calif., 
has elected the following as vice presidents: 
Scba Eldridge for space vehicles; Jack D. 
McKennev for space missions; Charles E. 
Roth for space operations; “ 


Stoke; 


r electror 


s cquij 




, s C. Fletcher, 
advanced systems, Aerojet-C 
Azusa, Calif. (AW Dec. 3. n 
Heinz Fomoff. vice p 
California Division of Menast 
hiring Co.. Burbank, Calif. 

Monson Hayes. Jr., corporate vice presi- 
dent. Telecomputing Corp., Los Angeles. 


inic Svstc 


and Data Ii 




f the Elec- 


Dr. Bernard Murphy, vice president-inter- 
national operations. Electronic Associates, 
Inc.. Long Branch, N. J. 

Peter V. Ricciardi, vice president and 
sales manager. National Ultrasonic Corp., 

Douglas L. Heisler, vice president-pur- 
chasing, Vickers, Inc., Detroit, Mich. 

Group Capt. J. B. Veal, chief inspector 
of accidents, Ministry of Aviation. London. 

Arthur F. Flood, president, Bede Aircraft 
Co.. Springfield, Ohio. 

Honors and Elections 

A. J. Kwawer, project engineer for the 
Atlas missile and space booster propulsion 
svstem at Rocketdync Division of North 
American Aviation, has received the Com- 


Force Space Systems 

success of the USAF 
Vehicle Program." 
Richard E. Horne; 

Northrop Corp*.. has 
chairman of the Miss: 


•ision for "typify- 
f Roekctdvne cm- 
ontributed to the 


£ ctoed al °963 
: and Space Council 


Changes 

Dr. Lester C. Van Atta, chief scientist. 
Lockheed Missiles & Space Co., Sunnyvale, 
Calif., succeeding Dr. Rov A. Smelt (AW 
May 28, p. 30). 

Allard G. Russell, director of flight re- 
search, Textron's Bell Acrosystcms Co., 

E. R. Horwinski, director of European 
special projects. Electronic Systems and 
Products Division of the Martin Co., with 
offices in Paris, France. 

William F. Eichcr, manager of the newly 
formed MMRBM Division of Hughes Air- 
craft Co., Culver City, Calif. 

Peter N. Dudcney, manager of electronic 
engineering and chief electrical engineer, 
Research and Engineering Department. 
Baird-Atomic, Inc., Cambridge, Mass. 


INDUSTRY OBSERVER 

► Extensive infrared background measurement program may be conducted by 
Air Force Space Systems Division in a move widely regarded in industry as 
long overdue. Midas missile alarm system troubles have been attributed to 
the lack of such data (AW Sept. 24, p. 54). Wavelengths to be examined 
will be in the near-infrared, overlapping the areas of interest in the Midas 
program. SSD asked 18 avionics companies to submit proposals for studies 
of payloads in the program earlier this month. 

► F-111A and F-111B (TFX) fighters being developed for Air Force and Navy 
by General Dynamics/Ft. Worth and Grumman Aircraft Engineering Corp. 
will incorporate provisions for zero-length launch boost rockets. 

► Designs for lunar reconnaissance module (LRM) may be studied in an 
industry competition if it is conducted shortly after the first of the year as 
now planned by National Aeronautics and Space Administration’s Manned 
Spacecraft Center. Mission of the LRM (AW Dec. 3, p. 33) would be to 
orbit the moon and take detailed pictures of the lunar surface as an aid for 
selection of Apollo landing sites. Among spacecraft to be considered for the 
mission are the Apollo command module and a lunar-excursion module in 
addition to entirely new design concepts. 

► Navy is considering increasing the range of its Polaris missile system by 
incorporating engine stages of greater diameter than in the current versions. 
The proposed submarine-launched Lockhecd-bnilt missile would be desig- 
nated Polaris B-3. Existing nuclear-powered submarines would require 
launch-tube modifications to accept the new missiles. 

► Two types of variable-thrust control systems are features of the favored 
proposals for parallel development of a landing engine for the NASA/Grum- 
man Apollo lunar excursion module (AW Dec. 10, p. 35). Gross aeration 
principle with upstream injection is proposed by Rocketdyne Division of 
North American; ThiokoPs Reaction Motors Division chooses a mechanical 
device. Lunar takeoff engine for the LEM probably will be developed by 
Bell Aerospace. 

► Television guidance system for the Anny’s Shillelagh anti-tank missile is 
being investigated as a means of giving the weapon capability to strike at 
targets beyond the horizon. Initially, Shillelagh was to have been guided by 
an infrared system; currently projected system is command guidance. 

► Studies of the Saturn C-5 stage boosted by a cluster of as many as eight 
solid-propellant rocket motors are being made by North American's Space 
and Information Systems Division. Solid motors under consideration arc the 
120-in.-dia. type now under development by United Technology for Titan 3. 

► Concepts for a medium anti-tank weapon (MAW) will be submitted to 
Anny by March, 1963, in response to recent briefing at the Ballistic Research 
Laboratory, Aberdeen, Md. Industry will submit schemes to meet a projected 
Army requirement; concepts may lead to a formalized specification and 
competition for such a weapon. 

► Light-metal additives to increase perfonnancc in hybrid and conventional 
solid-propellant rocket motors are being investigated by Edwards AFB's 
rocket group. Additives increase the mass of exhaust products and therefore 
increase the thrust of rocket motors. 

► Stage separation of the S-1C cluster of five Rocketdync F-l engines in the 
Saturn C-5 probably will be done with eight retrorockets. Request for indus- 
try bids for the retrorockets is not expected to be issued before Mar. 1 by the 
Boeing Co., which will build the stage at Michoud, La. 

► Large performance disparity between Lockheed Ping-Pong (AW Dec. 10, 
p. 23) and Fairchild-Stratos USD-5 reconnaissance drone systems indicates 
that "replacement’’ of the USD-5 by Ping-Pong is based on budgetary rather 
than tactical reasons. Ping-Pong radius range is about li mi. USD-5 design 
radius range was 1,500 mi. Ping-Pong payload is only a small fraction of that 
of the USD-5. 
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... to operate dependably in tough military situations: Librascope L-2010 computer 


Low-cost, highly versatile, general-pur- 
pose L-2010 digital computer goes where 
it is needed. Fully portable*, the L-2010 
is built to ride in jeeps, tanks, vans, and 
aircraft— and on board ships. It can be 
used off-line for system simulation, sup- 
ply-depot inventory control, military-rec- 
ords keeping, preventive-maintenance 
scheduling. Can operate in real time for 
naval weapons fire control, radar data 
processing, navigation, and missile-sys- 
tem checkout. □ L-2010 weighs 60 lb. 



occupies just 2.0 cu. ft. of space. Memory 
capacity: 4096 30-bit words. All solid- 
state construction. Circuit modules 
welded and encapsulated for high com- 
ponent density and maximum reliability. 
Easily maintained. Minimum skill required 
to operate. Performs with most periph- 
eral equipment. Designed for desk top 
or rack mounting, fieldata code com- 
patible model available soon. Engineered 
from Librascope's 25-year experience 
ih computer technology. Send for data. 


LIBRASCOPE DIVISION 

<sb> ©urantazsjL 
[PD3B©n©D®M] 

808 Western Avenue, Glendale 1, California 


UN Congo Aircraft 


Washington Roundup 

U.S. and five other countries have been asked by the United Nations to supply 
fighter aircraft for possible use in the Congo. An eight-man U. S. military team, headed 
by Army Lt. Gen. Louis W. Truman, went to the African republic last week to survey 
UN military needs there. Increased need for overt U. S. military activity in the Congo is 
being attributed to the failure of extensive undercover operations by Central Intelligence 
Agency. 

Five other nations expected to contribute aircraft arc Sweden (four Saab J-29s in 
addition to the three there now); the Philippines (six North American F-86s); Iran 
(Republic F-84Gs); Italy (F-86s) and Ethiopia (F-86s). 

Disagreement between the services and Defense Dept, over the proposed counter- 
insurgency (COIN) aircraft (AW Dec. 10, p. 26) has grown into active opposition. Navy 
prefers a turboprop and Air Force wants the Cessna T-37. Army, heavily committed 
to rotarv-wing aircraft, favors a close support helicopter. 


CIA, Pentagon Attacked 


Central Intelligence Agency, which undergoes almost no congressional scrutiny, 
and the Pentagon, which sits at the opposite extreme, have been attacked by Supreme 
Court Justice William O. Douglas for roles they play in domestic and foreign affairs. In 
a pamphlet entitled "Freedom of the Mind," published by the American Library Assn., 
the liberal jurist decried the secrecy surrounding CIA's operations, and said: “The rea- 
sons why it supports feudal regimes, the results of its policies, the dangers that it gen- 
erates are not known even to many of the informed press. . . Yet why should the CIA 
efforts to influence elections abroad be a secret to the American people when they are 
notorious in the foreign nation?" 

Douglas said "the Secretary of State is the voice that is heard, but the true policy- 
fonning group is often the Pentagon’s political bureaus— all this being con t ran' to our 
theorv of the supremaev of the civilian authority over the military." In the area of sci- 
ence.' Douglas said the" "new centers of power are in the hands of those who control 
science, and one who traces the controls back to origins often finds the Pentagon in the 
central position. Those who finance the scientific revolution usually control those who 
work for them. The impact of this control on our universities is so great that their 
autonomy is threatened.” 


Teddy Bugs Keating 


Sen. Kenneth B. Keating (R.-N. Y.) has proposed “a brief tour of installations 
and firms in Massachusetts" by New York congressmen to retaliate for Senator-elect 
Ted Kennedy's recent visit to Grumman’s plant (AW Dec. 17, p. 25). Sen. Keating 
called the Kennedy visit "a virtual campaign of pirating New York (defense] work,” 
and "a strong and subtle fomr of pressure,” since Ted Kennedy is "the President's 
brother.” 

NASA definitely will not ask for supplemental funds for Fiscal 1963 to close its 
5450-million money gap (AW Dec. 10, p. 27). Brainerd Holmes, manned space flight 
chief who favored a supplemental appropriation, found himself in a minority at a recent 
meeting President Kennedy held with NASA leaders and the Budget Bureau. 

Aerospace Industries Assn.’s board of governors has been unable to induce any of 
the top aerospace industry candidates to accept the post of association president and is 
now trying to find a top trade association executive who has no previous experience with 
aerospace industry problems. The job has been vacant since ill health forced August C. 
Esenwein’s retirement last May. 

Defense Dept, is considering modifying Armed Services Procurement Regulations to 
encourage defense contractors to study the probable effects of any future disarmament 
agreement. Such studies would be made allowable items of expense on defense 
contracts. 


President Views Defense 


President Kennedy has indicated the Fiscal 1964 Defense Dept, budget request 
will be about 552 billion, that it will not provide for a large B-70 or RS-70/program, 
that Nike Zeus again will not be put into production and that only Congress can save 
Skvbolt (see p. 20). 

The President evidently feels that U. S. weaponry has reached a plateau of achieve- 
ment high enough to warrant a long look before any large new programs are begun. 
Dr. Harold Brown, director of defense research and engineering, is a leading exponent 
of this view and has expressed it publicly in connection with Nike Zeus and the RS-70. 
In a television interview on Dec. 16, the President cited the nuclear deterrent already 
available to the U.S., and said military spending would rise from 552 billion to 565 
billion a year “if we didn’t tighten up as much as we can.” He said specifically that 
“there is no sense going ahead [with Nike Zeus] until that system is perfected,” and 
said he did not believe Russia has developed an anti-missile missile that can handle 
the problems of decoys and missiles in great numbers. 

Navy Capt. William Ditch is leading contender to replace Army Col. Earl G. 
Peacock as technical consultant to the House space committee. Col. Peacock becomes 
Los Angeles District Engineer. —Washington Staff 



Mariner Success Marred by Data Dispute 


Venus fly-by produces high-quality telemetry but 
argument arises over method for releasing results. 

Bv Edward H. Kolcum 

Washington— Jet Propulsion Laboratory scientists are quickly analyzing data 
on the surface temperature and atmospheric characteristics of the planet 
Venus, which were obtained by Mariner 2, but how and when the highly 
significant information will be made public was the subject late last week of 
a fundamental disagreement within the National Aeronautics and Space 
Administration. 

Mariner 2 flew past Venus Dec. 14, reaching a closest approach point of 
21,594 mi— within 400 mi. of the predicted miss distance— at 2:59:28 p.m. 
EST. Despite a number of potential failures right up to time of the closest 
pass, the payload made three complete radiometer scans of the planet and 
returned 42 min. of what was called exceptionally high-quality telemetry data. 


This data is the heart of the Marine: 
2 mission objective, because it contains 
the first close measurements of the en- 
vironment surrounding the planet and 
the temperature of the atmosphere and 
surface. 

Although some of the quick-look 
analyses of the Venusian magnetic and 
radiation fields had been completed a 
few days after the fly-by, the first offi- 
cial report will not be made until Dec. 
26 at the annual American Assn, for 
the Advancement of Science meeting in 
Philadelphia. It will be brought up to 
date Dec. 27 and 28 at an American 
Geophysical Union meeting at Stanford 
University in Palo Alto, Calif. 

Most significant part of the planetary 
information— radiometer data on the 
Venusian surface temperature— is ex- 
pected to be released at a press confer- 
ence next week in Washington. 

Tliis unusual method of releasing in- 
formation, rather than making it avail- 
able to the public as quickly as the 
findings are made, is a compromise be- 
tween scientists and public information 
officials in NASA. 

Tlie scientific position is that top ex- 
perimenters will not be attracted to 
NASA projects if the agency does not 
follow what scientists consider the his- 
toric ground rules. In essence, these 
rules imply that an experimenter does 
not comment publicly on his experi- 
ment until the results have been pub- 
lished in a reputable scientific journal. 
The reasoning is that publication in 
such a journal reduces rash claims, elimi- 
nates charges by other scientists of pub- 
licity-seeking, and preserves professional 
dignity. 

The opposing view, which has gained 
favor among the younger experimenters 
as the space program has grown, is that 
scientific findings are the results of 
expensive, tax-supported projects and 
should not be confined to the limited 
readership of scientific journals, which 


often have lead times of as much as six 
months between submission of an ar- 
ticle and publication. 

Compromise which has been reached 
within NASA is that acceptance of an 
article by a scientific journal now con- 
stitutes publication, and the experi- 
menter is free to talk about his findings 
at the time of acceptance— even though 
the article may not appear for some 
time. The compromise was reached by 
Dr. Homer E. Newell. NASA space sci- 
ences director; Dr. John F. Clark, his 
associate director and chief scientist on 
one side, and Dr. George L. Simpson, 
Jr., assistant administrator for public 
affairs, on the other. 


Dispute came to a head because of 
the unusual public interest in Mariner 2 
accomplishments, which some feel arc 
the most significant to date in the space 
program. A few weeks before the Venus 
encounter. Dr. Newell wrote to each ex- 
perimenter and asked that he not com- 
ment on his findings until agreement is 
reached on their meaning. 

Despite the administrative disagree- 
ments, Mariner 2 succeeded in its mis- 
sion by surviving rising heat loads which 
exceeded battery design limits, two fail- 
ures of the electronic programmer to 
start the scanning experiments, and an 
indication that the fast scanner was in- 
operative. Programmer was eventually 
turned on by ground command, and the 
indication that the fast scanner was out 
proved to be false. 

The payload is still in danger of ex- 
ploding because the temperature of the 
sealed liquid battery' was rising last week 
as Mariner neared the closest point to 
the sun. This point, called the peri- 
helion, will be reached Dec. 27 when 
Mariner 2 will be 65.505,955 mi. from 
the sun. Aphelion, or most distant 
point from the sun. will occur June 18, 
1965, and will be 115,813,087 mi. 
Maximum distance from the earth will 
occur Mar. 50, 1963 at a distance of 
9S.063.599 mi. Next closest approach 
to the earth will come Sept. 27, 1963, 
at a distance of 25,765,717 mi. The 
pavload revolves around the sun every 
345.9 days. 


Goddard to Improve Satellite Specifications 

Washington— Goddard Space Flight Center expects to award study contracts for 
new satellite programs so it can identify critical technical problem areas and thus 
prepare more detailed and realistic specifications for subsequent hardware proenre- 

The new policy is similar to the Defense Dept.'s recently adopted practice of first 
awarding program definition phase contracts. This was disclosed by Eugene W. 
Wasiclewski. associate director of the National Aeronautics and Space Administra- 
tion’s Goddard facility. 

Wasiclewski said he hopes that the more detailed and better defined specifications 
will enable some companies to decide that they do not have the required capability, 
thereby sparing thcmseh'cs the cost and effort of making a proposal. 

He noted that rocket boosters and guidance had enjoyed a major increase in relia- 
bility' since 1958. when only 30% of the satellites launched went into orbit, whereas 
this year the percentage was up to 75%. 

In launches of Goddard payloads in 1961. five out of seven were successful, while 
this year all 11 attempts have achieved orbit. 

Blit there has not been as great an improvement in the reliability of spacecraft 
payloads. Wasiclewski said. "Where we had lifetimes of two to three months not so 
iong ago. we seem to be reaching a level of four to five months and higher in 1962.” 

He cited Tiros Ts lifetime of nearly fis'c months and Telstar’s life of about four 
months. 

"But it is obvious that there is much to be done if we arc to provide the kind of 
lifetime which will be required in some of the satellites which are presently being 
designed,” he said. 
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Pasadena, Calif.— Jet PropuLsion Laboratory, manager of 
National Aeronautics and Space Administration's unmanned 
lunar and planetary programs, has undergone a far-reaching 
shakcup in the wake of five successive lunar spacecraft failures 
and in anticipation of criticisms of its management by NASA’s 
in-house review of the Ranger project (AW Dec. 10, p. 25). 

As a consequence of the reorganization, the lunar program 
director. Cliff I. Cummings, and the manager of the Ranger 
project, James D. Burke, wiil be reassigned to other posts within 
JPL. 

Combined lunar and planetary projects office has been set up 
under the direction of R. J. Parks, who formerly headed the 
planetary program office. This new office will report directly to 
Dr. William H. Pickering, director of the laboratory, as did the 
lunar and planetary program offices which it replaces. As former 
planetary program director, Parks had over-all charge of Mariner 
2, JPL's single successful spacecraft mission since it became a 
NASA contractor in 1958. 

Reporting to Parks will be each of the spacecraft project 
managers. They are: 

• Ranger— Harris M. “Bud” Schurmcicr, who moves up from 
the systems division to the Ranger position vacated by Burke. 
Replacing Schurmcicr as chief of the systems division will be 
Dr. Clarence Gates, former chief of the systems analysis section 
of that division. 

• Surveyor— W. E. Gibcrson, who continues in the position 


held prior to the reorganization. 

• Mariner (Atlas-Agcna)— J. N. James, who has been managing 
the Mariner R spacecraft under Parks. 

• Voyager and advanced development projects— P. N. Haurlan, 
who continues in this position. 

Cummings has been temporarily reassigned to Dr. Pickering's 
office with a special assignment to assist Parks in the formation 
of the combined lunar and planetary office. Burke will be a 
special assistant to Schurmeicr. 

Changes reportedly were the results of recommendations made 
by a special JPL review committee which conducted its own 
review independent of NASA’s Kelley Committee (AW Oct. 
29, p. 38) which conducted the Ranger investigation. 

JPL's telecommunications division also is being reorganized 
in a move unrelated to the lunar and planetary project shakcups. 
Responsibilities of the various sections in the division will be 
redivided among them, and a number of personnel changes arc 
expected. L. Randolph, who had reported to the chief of the 
communication system development section, probably will head 
one of the revamped sections. 

There have been criticisms both within NASA and in indus- 
try of certain aspects of the management of the division’s Deep 
Space Instrumentation Facility, together with the division's 

Telecommunication changes are interpreted partly as a move 
to avert recurrences of these criticisms. 


Successive Failures Precipitate JPL Shakeup 


Quality Control, Design Criticized 
By Ranger Program Investigators 


Every day that Mariner 2 continues 
to fly, it establishes a new space 
communications record. If the probe 
survives, it has been estimated that 
communications will continue for an- 
other three months, which will place it 
more than 95 million mi. from earth. 
Data Reduction 

Data reduction is continuing on the 
interplanetary experiments, which have 
been completed and their preliminary' 
results reported. These experiments 
consist of ? magnetometer, high energy 
radiation experiment, solar plasma de- 
tector and cosmic dust detector (AW 
Oct. 1 5, p. 30). 

Microwave radiometer experiments 
scanned electromagnetic radiation at 
13.5 and 19 mm. wavelengths. The 
lower value is at the water absorption 
band, and the higher was designed to 
penetrate the Venusian atmosphere to 
determine why emissions from the 
planet are as high as 61 5F. The theories 
are that the surface of the planet is that 
hot, or that the atmosphere is that hot 
because of a greenhouse effect. 

Companion infrared radiometer, op- 
erating at 8-9 and 10-10.9 microns, 
looked at the Venus cloud cover to try 
to find breaks in this cover. 


AW&ST Schedule 

Aviation Week & Spa 

Technology 

will publish its next issue 
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current issue is the foi 


month. The Dee. 31 issue 
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Washington— Ranger unmanned lunar 
landing spacecraft program has been 
criticized for its quality control, engi- 
neering design and test procedures in a 
report by a board of inquiry convened 
after the fifth successive failure in the 
program. 

Major results of the board's findings 
arc a shakeup in the top program man- 
agement at Jet Propulsion Laboratory 
(see box), an intensified checkout pro- 
cedure and removal of Ranger 6 from 
the flight schedule. Ranger 6 spacecraft, 
which had been scheduled for launch 
early next year, will be used as a general 
product improvement model in an ef- 
fort to correct the shortcomings which 
the payload has experienced. Modifica- 
tions developed in the Ranger 6 ground 
program will be made to Rangers 7, 8 
and 9 at the expense of several months 
delay in the flight program. 

The inquiry board (AW Oct. 29, 
p. 38), submitted a final report on 
Dec. 4. In addition to the general con- 
clusions on quality and design, the re- 
port questioned the desirability of meet- 
ing flight schedules before the system 
was considered fully flight ready. 

Both JPL and NASA were under 
heavy pressure to meet launch schedules 
because of heavy competition for 
launch pad time at Cape Canaveral, and 
because spacecraft are being delivered 
at a regular pace. There is only one pad 
available for Ranger launches. Argu- 


ment for maintaining the schedule is 
that NASA has always learned some- 
thing from launches, even from fail- 
ures. The fully-successful Mariner 2 
payload is based on the Ranger concept 
and contains some components devel- 
oped for Ranger, the agency pointed 

Much of the NASA report is secret 
because it contains design data on the 
Atlas and Agena launch vehicle stages. 
The launch vehicle was generally ab- 
solved in the report, and criticism was 
leveled at management practices which 
have contributed to spacecraft unrelia- 
bility. 

Dr. Homer E. Newell, NASA space 
sciences director, said the next step 
for Ranger will be an extensive, com- 
bined design review and test program. 
Ranger 7 flight probably will not be 
scheduled until the review is completed. 
Ranger program has become a critical 
part of Apollo. 

Inquiry board was headed by Dr. Al- 
bert Kelley, a Navv commander on de- 
tail to NASA, who is a guidance and 
control expert. The board consisted 
of James Koppenhaver of NASA head- 
quarters, Herman Lagow of Goddard 
Space Flight Center, John Foster of 
Ames Research Center, Frank Smith of 
Langley Research Center. F. J. Bailey 
and Dr. Arthur Rudolph of Manned 
Spacecraft Center and John Hornbeck 
or Bellcom. 
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SOVIETS RELEASED these photos pnrporting to be Mats interplanetary station. Probe was interrogated 37 times during first month. 


Extensive Information Returned 
By Mars Probe, Russians Claim 


Moscow— Soviet Mars probe was in- 
terrogated 37 times during the first 
month of its flight and returned con- 
siderable data on the interplanetary 
environment, according to the Russian 
newspaper Pravda. 

The Pravda article furnished the first 
details of the spacecraft configuration, 
but gave no indication of when the 
critical midcoursc maneuver will be at- 
tempted to bring the probe close to the 
planet Mars. Present flight path will 
cause the payload to miss the planet bv 
120.000 mi., according to Pravda. 

There is a belief in the U. S. that 
Russia already attempted the midcourse 
maneuver and failed because the ma- 
neuver has not been announced, even 
though Mars 1 had been in flight 31 
days on Dec. 21. Midcourse correction 
to the U. S. Mariner 2 Venus probe 
was accomplished nine days after 
launch. Normally, the longer the delay, 
the more difficult the maneuver be- 

Soviet report on the payloads says it 
has two compartments, one called an 
orbital compartment containing guid- 
ance and on-board propulsion, and the 
other a planetary compartment contain- 
ing scientific instruments, which are to 
be activated as the probe approaches 
Mars. 

Mars 1 was said to weigh 1.966 lb. 
with maximum dimensions of 160 in. 
and 132 in. Cylindrical orbital com- 
partment has a 44-in. diameter. Scien- 
tific instruments were said to be a 
phototelevision device to obtain video 


pictures of the Martian surface; spectro- 
rcflcctometcr to detect organic cover of 
the planet surface; spectrograph to de- 
termine atmospheric constituents; mag- 
netometers and radiation detectors and 
cosmic dust detectors. 

Pravda said the orientation and 
thermal control systems are functioning 
properly, and that a backup ground 
command orientation system is availa- 
ble if the spacecraft fails to maintain its 
designed attitude. The probe was inter- 
rogated every two days through Dec. 
1 3, and this period is now every- five 


days. As the probe continues its flight, 
the interval between interrogation will 
be increased to 15 davs. Flight time is 
210 days, which means May 29, 1963, 
will be the date of closest approach. 

During its flight, according to Pravda, 
Mars 1 has measured charged particles 
to distances of 5 million mi. from earth. 
It recorded an exceptionally intensive 
stream of solar particles Nov. 30 which 
reached a level of 600 million particles 
per sq. cm. per second. 

The probe has discovered that since 
the 1959 Soviet flights, background 
space radiation has increased 50-70%, 
the report said. Magnetic field fluctua- 
tions nave been measured ranging from 
4-12 gammas, and the probe has noted 
a decrease in the amount of cosmic dust 
the farther away from earth it travels. 


Nuclear Arms Restraint Techniques Outlined 

Ann Arbor. Mich.— Unilateral policies and procedures to assure “restraint" in the 
use of nuclear weapons bv the U. S. were outlined here last week at the Interna- 
tional Arms Control Symposium by John T. McNaughton, counsel for Defense Dept. 

These techniques, to be exercised in the absence of negotiated arms control agree- 
ments. fall into "administrative" and “physical restraints.” McNaitgliton said, citing: 

• Administrative— Requirement for presidential authority to use nuclear weapons, 
two-man control bv carefully screened personnel over areas where such arms are 
handled, and Strategic Air Command’s positive control procedure, which requires 
“highest authority” before nuclear-armed aircraft can be ordered into enemy territory. 
The SAC procedure cannot be circumvented by mechanical failure, McNaughton 

• Physical— Restraints on accidental or unauthorized use of nuclear weapons include 
elaborate codes, keys, electrical impulses and two-man manual weapon-arming opera- 

Earlier in the meeting, Victor Karpov, first secretary of the Soviet Embassy, said 
the Soviet Union and U. S. are still in fundamental disagreement over whether dis- 
armament should take place with or without inspection. Karpov said U. S. insistence 
upon on-site inspection in itself “makes us suspicious.” 

Karpov referred to “certain interventions" as reasons for Soviet opposition to 
on-site inspection. 


AVIATION WEEK 


SPACE TECHNOLOGY, December 24, 1962 


Redeye Missile Undergoes Extensive Testing 

Radio-guided P4Y drone aircraft was shot down late last month off the Southern 
California coast by an Amiy/Marine Corps shoulder-fired Redeye air defense missile, 
fired from a bazooka-type launcher on San Clemente Island. 

Lightweight, infrared-guided missile, undergoing live tests, struck the drone 
bomber on an outboard engine, sending it hurtling into the Pacific. 

Incident was a signal success in a several months-long test program plagued with 
troubles, which at one point this fall threatened the program with severe changes. 
General Dynamics/Pomona is the prime missile contractor. 

San Clemente success was partiallv repeated again on Dec. 14 at Naval Ordnance 
Test Station (NOTS). China Lake. Calif , when a Redeye scored a direct hit on a 
Navy/Gramman F9F single jet drone. 

Lengthy scries of tests have been in progress during recent months at both 
NOTS and at San Clemente island. The tests arc being conducted by Army, 
Marine and Navy personnel. 

Redeye is being fired from the ground against a series of targets including: 

• Beech Aircraft Corp. KD2B propeller driven drones. 

• Bell OH-13E drone helicopters. 

• Convair P4Y drone bombers and Grumman F9F drone fighters. 

Reportedly a large number of Redeye missiles, possibly over a dozen, have failed 
to find their targets, apparently in many cases because of guidance difficulties. The 
missile, which has a Philco infrared seeker head, is intended to home on heat gen- 
erated by the target’s engines. 

Reports indicate that the missile has been unable to lock onto the target heat 
source before it passes too close to the target to permit control changes. 

Initially, plans called for attaching flares to the Beech KD2B drones at China 
Lake but with test failures this procedure gave way to the use of high-intensity light 
sources, which provide a hotter, more intense source of target heat for the missile. 
The heat generated by the bomber and jet drone apparently is sufficient for homing 
purposes, the recent successful San Clemente and NOTS tests would indicate. 

Changes are being made in both the primary and backup Redeye guidance system 
to correct for difficulties revealed in flight tests. In addition, General Dynamics is 
developing an alternate guidance system which will have its first flight test early 

In a typical firing exercise, two drones arc employed with the first in target position 
while the second is prepared for tests. In the Dec. 14 tests, one Redeye fired at a 
drone went out of control within seconds after its launching. This misfiring was 
followed by the successful strike against the F9F. 


or better still an unexpurgated verba- 
tim transcript of the discussion" on 
Gen. Norstad. 

“That meeting was no tea party, and 
the public interest of all the American 
people was involved," the Oregon sena- 
tor declared. 

Incorporators last week hoped to 
complete action on articles of incorpora- 
tion at meetings scheduled for Dec. 21 
and Jan. 4. 

When the corporation is formed, the 
incorporators will serve as a board of 
directors. 

The next step, after the appointment 
of a chief executive officer, will be to 
develop a management organization for 
the company. 

Federal Communications Commis- 
sion last week invited communications 
common carriers to file applications for 
authorization to invest in the new com- 
pany. starting Jan. 2. FCC set a 20-dav 
period for replies to the applications by 
interested parties, and a 10-day period 
for replies to these replies by the ap- 
plicants. After the 30-dav period, FCC 
will process the authorizations as 
rapidly as possible. This will pave the 
way for companies to move forward 
with investment plans, after the capital 
structure of the communications satel- 
lite company has been determined by 
the incorporators within the legal 
framework. 

The law authorizing the company 
eamiarks 50% of the stock for purchase 
by communications common carriers 
and 50% for public offering, and sets 
a maximum price of $100 per share of 
stock. 


Norstad Is Under Consideration 
For Post With Comsat Corporation 


Washington— Gen. Lauris Norstad, 
supreme commander of allied forces in 
Europe, was under active consideration 
last week for appointment as chief ex- 
ecutive officer of the communications 
satellite corporation now being estab- 
lished by 1 3 incorporators named by the 
President. 

Opposition is strong to a military man 
as director of a project in which the 
U. S. is urging worldwide cooperation 
and participation. 

Gen. Norstad, who will retire from 
his SHAPE post Jan. 2, made this com- 
ment in Paris: 

"My interest in the space communi- 
cations project is that of an individual 
citizen toward an effort of great national 
and international interest. 

“However, in making my plans for 
the future I am not considering any 
personal association with the corpora- 

At a closed-door meeting of the in- 


corporators Dec. 10, a list of 50 pro- 
posed appointees to head the new 
corporation was reduced to Gen. Nor- 
stad and eleven others, Aviation Week 
& Space Teciinolocy learned. Strong 
opposition to a military man was voiced 
by some of the incorporators at the 
meeting. 

Philip L. Graham, chairman of the 
incorporators, said last week that it will 
be "several weeks" before a final selec- 
tion is made. 

Sen. Wayne Morse (D.-Ore.) accused 
Graham of "pulling shenanigans to 
force his choice of Norstad" upon the 
incorporating board. He said his charge 
was based on information given to him 
by the board membership. Graham is 
president of the Washington Post Co. 
and board chairman of Newsweek 
magazine. 

Denouncing any military appoint- 
ment, Morse challenged Graham “to 
release to the public accurate minutes, 


Project Trump Awards 

Los Angeles— Payload contractors for 
the Air Force’s target radiation measure- 

cure data on the infrared and ultraviolet 
energy emitted by ICBMs and IRBMs 
launched from Cape Canaveral, were se- 
lected recently. 

Minncapolis-Honeywell will provide 
infrared radiometers under a 5381,000 
contract from the Air Proving Ground 
Center at Eglin AFB. 

Wcstinghouse Electric will supply an 
ultraviolet spin photometer under a 

5175,000 contract. 

Third contract was awarded to Electro 
Mechanical Research for sensing devices. 
A final award, this one for a rocket stabi- 
lization system, is still pending. 

Project Trump (AW Apr. 2, p. 63) is 
an Air Force Space Systems Division- 
Aerospace Corp. effort to obtain back- 
ground information relating to missile 
radiation by measurements made from 
rocket probes. 

The information is expected to help 
discriminate missile launchings from 
background radiation. 
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Polaris May Replace Skybolt for Britain 


President Kennedy and Prime Minis- 
ter Harold Macmillan appeared close to 
an agreement late last week under 
which the U. S. would provide Britain 
with the submarine-launched Navv- 
Lockheed Polaris 1RBM as a replace- 
ment for the Douglas air-to-ground Sky- 
bolt. 

British sources at the Kenncdy-Mac- 
millan meeting in Nassau said President 
Kennedy and U. S. Defense Secretary 
Robert S. McNamara offered Britain an 
alternative to Skybolt after Macmillan 
insisted on an independent deterrent 
capabilitv. 

However, British sources said Mac- 
millan agreed that if Polaris is made 
available to the Royal Navy, submarines 
equipped with the nuclear-tipped two- 
stage solid rocket eventually will be in- 
tegrated into NATO-controlled forces 
or at least placed under some kind of 
multi-lateral European control. 

Britain does not have a submarine 
capable of launching the Polaris, but is 
building nuclear submarines which, it is 
understood, could be modified to han- 
dle the missile. It also was suggested 
at the meeting that Polaris could be 
launched from surface ships. 

Prospects for continued development 
of Skybolt would be damaged im- 
mensely by a decision to ann Britain 
with Polaris, although members and 
leaders of important congressional mili- 
tary committees said they would fight 
for continuation of Skybolt to maintain 
—at least for a few years— the role of the 
manned bomber as a recallable deter- 

Macmillan was expected to present 
the Polaris offer to his cabinet and the 
British Parliament at an early date. 

Skybolt. the weapon in which the 
British had placed their hopes for a 
nuclear deterrent, is a 38.5-ft., two-stage 
solid rocket intended to carry a warhead 
1,000 mi. It was to be launched from 
the Boeing B-52F, G and H, and the 
British Avro Vulcan. The USAF-North 
American Hound Dog air-to-ground 
missile is now carried on B-52Gs. It 
was planned to shift the Hound Dog to 
the B-52E as the Skybolt became op- 
erational. 

The British canceled their Blue 
Streak and Blue Water surface-to-sur- 
face missiles on the strength of the U. S. 
agreement to provide Britain with the 
Skybolt. Since the Royal Air Force is 
now phasing out its Thor IRBMs. can- 
cellation of Skybolt would have left 
Britain with only its 100-mi. range Blue 
Steel air-to-ground missile. 

U. S. decision to cancel Skybolt be- 
gan to take shape several weeks ago and 
was first disclosed by Aviation Week 5i 
Space Technology on Nov. 26 (p. 27). 


Macmillan took a strong stand at 
Nassau for an independent deterrent. 
President Kennedy and Defense Secre- 
tary Robert S. McNamara sought to 
convince the British that their interests 
would be served as well by a NATO- 
controlled long-range deterrent capa- 
bility. 

In deciding the fate of Skybolt. Presi- 
dent Kennedy was faced with a number 
of diffuse considerations: 

• Technical problems— Accuracy of a 
ballistic missile depends on knowing 
the precise point from which it is 
launched. Precisely determining the po- 
sition of launch from a fast-moving B-52 
platform is being cited by Administra- 
tion as beyond the state of the art. 
Manj' technical experts from the Air 
Force. Douglas and the British teams 
associated with Skvbolt disagree. 

• Cost-Original USAF-Douglas devel- 
opment cost estimate for Skvbolt was 
S214 million, but this figure was never 
approved by Defense Dept. Current 
development cost estimate is S492.6 
million to bring the missile to opera- 
tional status. Cost of the over-all pro- 
gram. including production of 1.077 
missiles, is now estimated at S2.5 bil- 
lion but technical monitors say S2.S bil- 
lion is a more realistic figure. 

• Schedules— Original operational date 
was October. 1964. In December. 1960. 
this was revised to spring of 1965. Com- 
peting weapons systems are coming 
along at such a fast pace that even small 
slippages arc prejudicial to Skybolt. 

• Manned bombers— With Skybolt. use- 
ful life of the B-52 and Vulcan would 
be extended to about 1970. Without 
Skybolt, the manned bomber will rap- 
idly become obsolete. 

• Foreign policy— The Administration 
has indicated that' it wants to limit as 
much as possible the number of nations 


AAD-70 Competition 

Washington-Mobile Army air defense 
system for field use in the period begin- 
ning around 1970, known as AAD-70. is 
planned as a successor to the field army 
ballistic missile defense system (FAB- 
M1DS). which never got beyond the 
contractor selection stage. Requests for 

to be issued within several months. 

Present plans call for selection of sev- 

nition studies. In original FABM1DS 
competition. General Electric's proposal 
was selected, but Army and Defense 
Dept, feared program costs would far 
overrun available funds. New AAD-70 is 
expected to call for less sophisticated 
design approach. 


having a nuclear strike capability. 

• National economy— Kennedy Admin- 
istration is acutelv aware that cancela- 
tion of the Skybolt program means loss 
of payrolls and jobs in an economy 
whose health is vitally affected by de- 
fense spending. 

All of these points were touched 
upon, debated and amplified in state- 
ments by the President, congressional 
leaders and editorial comment on both 
sides of the Atlantic. In a television 
interview last week, the President clearly 
indicated that the Administration had 
made up its mind to drop Skybolt from 
the Fiscal 1964 defense budget requests. 

". . . When we are talking about 
spending this $2.5 billion [for develop- 
ment and production of Skvbolt],” the 
President said, "we don't think we are 
going to get $2.5 billion worth of na- 
tional security. . . . 

"We are talking about $2.5 billion 
to build a weapon to hang on our B-52s, 
when we already have billions invested 
in Polaris and Minuteman. and we are 
talking about developing now Titan 3 
and other missiles. There is just a limit 
to how much we need, as well as how 
much we can afford to have a successful 
deterrent. 

"I would say when we start to talk 
about the megatonnage we could bring 
into a nuclear war, we are talking about 
annihilation. How many times do you 
have to hit a target with nuclear weap- 
ons?” In response to a question on a 
Douglas advertisement for Skybolt in a 
national magazine, the President 
brought out the economic aspects of the 
Skybolt controversy. 

“. . . I think it [the ad] was an at- 
tempt to influence our decision," he 
said. "I see nothing wrong with that 
. . . Skybolt is very essential to the fu- 
ture of the Douglas Co. There arc thou- 
sands of jobs involved.” 

The most formidable opposition to 
the Administration viewpoint was ex- 
pressed in the Senate Armed Forces 
Committee. Chairman Richard B. Rus- 
sell (D.-Ga.) said he would ask for a 
committee investigation, and Sen. Stu- 
art Symington (D.-Mo.), a committee 
member, forecast that the battle over 
Skybolt in the forthcoming session of 
Congress “will be a great deal bigger 
than the B-70.” 

Sen. Symington, who was Air Force 
secretary during the Truman Adminis- 
tration, fought hard for the B-70. He 
said he will conduct a determined cam- 
paign to continue Skybolt— even sug- 
gesting that Skybolt proponents may 
vote cuts in civilian space projects and 
other Administration-backed programs 
if the executive branch refuses to spend 
funds appropriated for Skybolt. 
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Crisis Over Skybolt Stirs Interest 
In TSR-2 and Blue Steel Mark 2 

By Herbert J. Coleman 


Sen. Symington said abandonment of 
Skybolt "is the end of the manned 
bomber. . . ." and the end of the Air 
Force. “I just don’t see the future of 
the Air Force if Skybolt is canceled.” 

Other grounds on which he objected 
to the Administration viewpoint were: 

• Elimination of manned bombers 
equipped with nuclear bombs or rock- 
ets carrying nuclear warheads takes away 
some of the “options” Defense Secre- 
tary McNamara has said the U. S. needs 
to maintain a tactical war capabilitv. 

• Reliance on ICBMs and IRBMs in- 
creases the emphasis on pushbutton 
warfare and consequently increases the 
escalation danger in a nuclear war. 

Sen. Willis Robertson (D.-Va.), who 
is to become chairman of the military 
appropriations subcommittee of the 
Senate Military Appropriations Com- 
mittee, lined up with Symington. He 
urged continuation of development with 
the $362.7 million eannarked for it in 
the current Defense budget, and indi- 
cated he will question the Joint Chiefs 
of Staff closely on the need for Skybolt 
when they appear before his subcom- 
mittee in January. 

British editorial comment continued 
to reflect that nation's bitter disappoint- 
ment at the prospect of losing the 
nuclear strike capability Skybolt would 
give the Vulcan bomber. British edi- 
torials and cartoons scorned alternatives 
suggested by the Administration— arm- 
ing the Vulcan with the shorter-range 
USAF-North American Hound Dog or 
launching of Polarises from ships. 

Opinion opposite that of the govern- 
ment and popular press was expressed by 
the Economist, which advised that 
"Britain’s efforts will now be better 
directed to contributing to a total, bal- 
anced deterrent within the alliance in 
terms of the likely strategic needs of 
1970— not on twisting the Americans' 
arms for face-savers, flag-wavers and 
evanescent expedients.” 


Pioneer Shifted to Antes 

Washington— Management of the Pio- 
neer space probe series will be shifted 
from Goddard Space Flight Center. 
Grecnbclt, Md.. to Ames Research Cen- 
ter, Moffct Field. Calif. Relatively simple 
spin-stabilized interplanetary measure- 
ment probes (IMPs) will be flown on 
Thor-Dclta vehicles os the next port of 
the series. 

One purpose of the program is to 
bolster NASA's ratio of successes. Com- 
pared with attitude-controlled spacecraft 
such as Ranger, spin-stabilized spacecraft 

NASA feels it needs successful deep 

high-risk 8 Ranger and Surveyor lunar 
landing flights. 


London— British subcontractors in 
the British Aircraft Corp. TSR-2 strike- 
reconnaissance fighter program have 
been told quietly to accelerate delivery 
of components, partly because of the 
crisis over delivery of the USAF-Doug- 
las Skvbolt air-launched ballistic mis- 
sile to the Royal Air Force. 

Uncertainty over Skybolt’s future also 
has renewed interest in the Mark 2 ver- 
sion of Blue Steel-the RAF’s 150-mi. 
range standoff bomb-although the 
manufacturer. Avro. has not yet been 
given any go-ahead or funding. The 
design is now four years old and would 
stretch the missile’s range to 800 mi., 
using ramjet engines. 

Meanwhile, Defense Minister Peter 
Thorneycroft last week faced an angry 
Parliament and, in a statement inter- 
rupted bv jeers and laughter, said the 
British government had known from 
the outset that Skybolt posed a formi- 
dable development problem. 

Thomevcroft said that last Septem- 
ber. when he visited Defense Secretary 
McNamara in Washington, he was as- 
sured that Skybolt would be delivered 
to the RAF. It was not until Novem- 
ber. he said that McNamara informed 
him that the future of the weapon was 

The defense minister confirmed that 
discussions of an alternative nuclear 
weapon included the possibility of 
Polaris submarine-launched missiles for 
the Royal Navy, but he stressed that 
no decisions had been made either on 
Skvbolt or the alternatives. 

Response from the opposition Labor 
Party was bitter. The party’s deputy 
leader George Brown, who recently vis- 
ited the Pentagon, charged: 

“For the first time the minister has 
admitted today what his predecessors 
and other service ministers have per- 
sistently denied. That from the outset 
the government knew, as the opposition 
knew, that this [Skyboltl was no more 
than a gamble, with great difficulties in 
the way of getting it.” 

Brown questioned the efficiency and 
reliability of Skybolt, even if develop- 
ment is continued and asked: “Have 
we not had enough experience of equip- 
ping British forces with second and 
third rate weapons before now. . .?” 
Parliamentary reaction also reflected 
widespread British resentment over 
U. S. handling of the Skvbolt cancella- 
tion. summed up by Emery Hughes, 
the Labor member who submitted the 
retaliatory bill to cancel the Holy Loch 


Polaris base agreement (AW Dec. 17, 
p. 26). Hughes said: 

"It is very humiliating to see the 
Minister of Defense and the Prime 
Minister going cap-in-hand and crawl- 
ing to the Americans for something 
which is not in use and would be exor- 
bitantly expensive to the British pco- 

Others referred to the humiliation 
Britain faces because of Skybolt and 
said it directly arises from the famed 
White Paper of 1957, prepared by then 
Defense Minister Duncan Sandvs, 
which committed Britain to missiles 
rather than manned bombers. Since 
then the two main weapons. Blue Streak 
and the medium-range Blue Water have 
been canceled. 

Intensity of the British desire to re- 
main a strong member of the Western 
nuclear club was demonstrated later 
when 100 Conservative party members 
supported a motion in the House of 
Commons, emphasizing Britain's deter- 
mination to retain her own nuclear 
deterrent within the weapon alliance. 

One of the signers was Harold Wat- 
kinson, former defense minister who 
negotiated the Skybolt agreement. 


Saturn Crawler Bids 

Twenty-two firms were invited to bid 

be used in moving the Saturn C^ launch 
vehicle and its Apollo spacecraft from 
the assembly building to the launch site 
at Cape Canaveral. Fla. 

Pre-proposal briefing was given bv the 
National Aeronautics and Space Admin- 
istration's Launch Operations Center at 
Cape Canaveral. Tracked crawler (AW 
Jnlv 2. p. 155), driven bv four pairs of 
stccl-link treads each about 40 ft. long 
and 20 ft. wide, must be capable of mov- 
ing the estimated 8 million lb. weight of 
the launch table and the empty launch 

a 5% grade. 1 " P ? 

Hydraulic jacks. 90 ft. apart, will raise 
six feet to lift the launch table clear of 

able "to sustain a normal loading of 3 mil- 
lion pounds each for extended time 

1 Suturn-Apollo will be launched di- 
rectly from the table, which is expected 
to measure about 150 ft. long bv 130 
ft. wide. 

Bids for the crawler-transporter, in- 
cluding the launch table and umbilical 
lower, arc due Jan. 15, 1963. and a con- 
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Boeing, IAM Await Advisory Unit Report 


By Katherine Johnson 

Washington— Labor and manage- 
ment at Boeing Co. arc awaiting a re- 
port by a three-man presidential ad- 
visor)' board, due by Jan. 5. as the next 
major development in a critical situa- 

During six months of negotiations, 
the company and the International 
Assn, of Machinists have failed to even 
approach agreement on any major issue 
—union shop, wages, or other benefits. 
The union shop is the main obstacle. 
Settlement of this issue would probably 
pave the way for agreement on other 

To avert a strike in mid-September 
when the last labor-management con- 
tract expired, the President appointed 
the Boeing Aerospace Board, headed by 
Saul Wallen, Boston lawyer. The two 
other members are Lewis Gill, private 
arbitrator, and Patrick Fisher, private 
arbitrator and lawver. 

The latest evidence of deteriorating 
relations betw'een Boeing and IAM was 
the company's repudiation of an election 
on the union shop held at Boeing's 
Seattle facilities. The election included 
workers detailed to the Michoud. La- 
booster assembly plant of National 
Aeronautics and Space Administration. 
The result, announced by National La- 
bor Relations Board Dec. 10. showed 
approximately 74% of the 30.128 
workers involved favored a union shop. 
Pre-election Campaigning 

Boeing management declared the 
election invalid because in pre-election 
campaigning, the company said, union 
leaders interjected wages, pensions, and 
other issues and confused workers as 
to exactly what the) were voting on. 

management conducted an equally ag- 
gressive campaign to induce workers to 
vote against union shop. 

The election was requested by the 
Wallen board for guidance in making 
its report to the President. In reluc- 
tantly agreeing to the request. Boeing 
emphasized the election result would 
not be binding on either labor or man- 
agement. The union agreed to postpone 
possible strike action until Jan. 1 5. 

Following the election. Boeing man- 
agement stated: 

''Boeing does not see how the Wallen 
board can accept the vote as an indica- 
tion that the employes want a union 
shop, since the board's clearly-stated 
purpose in calling for the poll was dis- 
torted by the union. 

"The board had asked for an expres- 
sion on the single question: 'Do von 
want a union shop?' Apparently con- 


cerned that employe sentiment on this 
simple question would be negative, the 
union interjected the issues of wages, 
pensions, and other benefits into the 
poll. 

"In its newspaper, in advertisements 
and on the radio the union went to such 
extremes as indicating that every em- 
ploye would receive an increase of S500 
a year if lie voted for the union shop. 
It thus sought to convince employes 
that they were voting for higher wages 
and other benefits, rather than on the 
simple issue of the union shop. . . ." 

John Sullivan, president of IAM's 
S eattle district, acknowledged an active 
union pre-election campaign, and ex- 
plained: 

"The company campaigned against 
the union shop because it wanted a 
weak union to deal with. We cam- 
paigned for the union shop because we 
know it will strengthen the union's 
ability to negotiate better wages and 
working conditions." 

Workers at Boeing's Vertol Division 
at Morton, Pa., organized by the United 
Auto Workers, also voted 73% in favor 
of a union shop. 

Taylor Board 

The Wallen board appears to be 
under some compulsion to follow the 
solution to the union shop issue that 
was recommended by the Taylor board, 
appointed by the President to advise on 
aerospace disputes in California (AW 
Nov. 26, p. 36). The Taylor board 
recommended the issue be decided by 
a vote of workers, with a two-thirds 
majority required to establish the union 

The Wallen board could then recom- 
mend on the alternatives: that a valid 
election showed more than two-thirds 
in favor of a union shop, and therefore 
it should be established: or. the Boeing 
election, as the company maintains, was 
invalid, and therefore union shop 
should be decided by another election. 

This Taylor board proposal was ac- 
cepted by IAM and UAw unions and 
three California firms: North American 
Aviation. Ryan Aeronautical Co., and 
the Convair Division of General Dy- 
namics Corp. The unions failed to win 
the necessary two-thirds majority at all 
three firms. 

Negotiations between IAM and Lock- 
heed Aircraft Corp., which has ada- 
mantly refused to accept a decision by 
election on union shop, continued 
stalemated last week. The President in- 
voked the 80-day no-strike provisions of 
the Taft-Hartlcv Law Dec. 3 after Lock- 
heed was confronted with strike action 
(AW Dee. 1 0. p. 29). 

In a letter to Rep. Gerald Ford (R.- 


Mich.) last week. Defense Dept, denied 
reports that it was threatening Lock- 
heed with loss of current and future 
business if it did not accept settlement 
of the union shop issue by vote. Ford, 
ranking minority member of House ap- 
propriations subcommittee on the armed 
services, had asked for clarification of 
the reports. 

Thomas D. Morris, assistant secretary 
of defense for installations and logistics, 
did acknowledge to Ford that the De- 
fense Dept, would make "necessary 
preparations" to assure against produc- 
tion losses in vital national defense 
projects from a strike. The injunction 
issued under Taft-Hartlcy assures Lock- 
heed against a strike at least until the 
80 days runs out Feb. 21. 

Continued Production 

This policy, Morris said, "represents 
what any responsible and prudent cus- 
tomer would do when faced with the 
possibility of an impact upon liis sup- 
plier’s capacity to produce his require- 
ments . . . One of the factors to be 
considered as a customer and in the 
national interest is whether or not alter- 
nate means can be utilized to assure 
continued production. . . 

Morris added: "I know of no threats 
to cancel military procurement con- 
tracts or of any contracts which have 
been canceled with the Lockheed Air- 
craft Corp. Likewise, this concern 
[Lockheed] has not been warned it will 
be barred from future competition on 
military procurement awards if it docs 
not capitulate in this labor-management 

Ford said that he was not completely 
satisfied with Morris' reply and would 
pursue the matter during hearings on 
the Fiscal 1964 defense budget before 
his subcommittee early next year. 

French Pledge Support 
Of Rallye Program 

Paris— French government has inter- 
vened in the bankruptcy of Morane- 
Saulmcr and sources say final decision 
on future of the aircraft builder will be 
made by Jan. 7 (AW Nov. 19. p. 40}. 

Defense Minister Pierre Messmcr 
currently is discussing various solutions 
with interested parties. It is understood 
both French and foreign companies 
have indicated an interest in taking over 
Moranc-Saulnicr. Government and 
French aircraft industry association 
states that whatever solution is decided 
upon, all orders on the books for com- 
pany’s Rallye sportsplanc will be hon- 
ored. After-sales service also will be as- 
sured. 
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Explorer 16 Satellite Provides 
Excellent Micrometeoroid Data 


Washington-Explorer 16 micro- 
meteoroid satellite was being interro- 
gated successfully on each orbit last 
week and is expected to furnish more 
data on the hazards of cosmic dust than 
all prior satellites which have made such 
measurements. 

The satellite was launched at 9:33 
a.m. EST Dec. 16 from Wallops Island. 
Va.. as the payload of the tenth Scout 
vehicle. Its orbital elements are: apo- 
gee. 733 mi.; perigee. 466 mi.; period, 
104.4 min., and inclination to the 
equator, 52.01 deg. 

Previous Attempts 

By late this week, the 222.2-lb. Ex- 
plorer 16 appeared to have the best 
opportunity to date to obtain critical 
design point data on the frequency and 
velocity of micrometcoroids. Two prev- 
ious attempts to launch similar payloads 
in the S-55 scries were relatively unsuc- 
cessful. S-55 failed on June 30, 1961, 
when the Scout third stage Antarcs 
motor failed to ignite. S-5 5A, launched 
Aug. 25, 1961, remained in orbit only 
three days as Explorer 13. 

Other payloads which have counted 
and measured the velocities of cosmic 
dust (AW Oct. 22, p. 54) have been 
Explorers 1, 3 and 8: Vanguard 3; 
Midas 2; Samos 2; Luniks 1 and 2 and 
Sputnik 8. 

The cylindrical satellite, 24 in. dia. 
and 76 in. long, is conducting its 
measurements with these five types of 
detectors: 

• Beryllium-copper pressurized half- 
cylinders, ranging in thickness from 
0.001 to 0.005 in. and filled with 
helium gas. The 160 cells give the pay- 
load its nickname— the beer-can satel- 
lite- because they look like tin cans. 


This system was designed by National 
Aeronautics and Space Administration’s 
Langley Research Center, which also 
acts as manager for the project. Meas- 
urements arc made by determining the 
pressure losses when the cells arc punc- 

• Foil gages, developed by Lewis Re- 
search Center. If a micromcteoroid 
punctures any of the 60 foil detectors, a 
change in resistance level occurs. 

• Wire grids, consisting of 46 cards 
wound with copper wire. Experiment 
was devised by Goddard Space Flight 
Center. It works on the same prin- 
ciple as the foil gage experiment. 

• Cadmium sulfide cells, also developed 
by Goddard. The ceils are covered 
with quarter-mil Mylar coated with 
evaporated aluminum on both sides. 
Particles which penetrate the Mylar 
allow light to focus on the cells, 
changing the resistance. 

• Crystal transducers, mounted on 
sounding boards to detect three distinct 
impact velocity levels. This experiment 
also was devised by Langley Research 
Center. 

Minitrack Stations 

By early last week, the satellite had 
been interrogated 1 3 times by Minitrack 
ground stations, and it had responded 
with data each time. Data reduction is 
being performed at Langley, and analy- 
ses and evaluation will be done by the 
individual experimenters. 

The satellite also contains five groups 
of solar cells to determine protection 
needed for these cells. One group is 
unprotected, three groups are protected 
by 6-mil glass slides, and the fifth group 
of solar cells is protected by a A -in. 
quartz window. 


Defense Is Pushing 
Randoin-Orbit Satellite 

Los Angeles— Dept, of Defense Re- 
search and Engineering probably will 
approve only the random-orbit, medium- 
altitude, communication satellite system 
for development. The synchronous- 
orbit system will be supported only as 
a low-priority study, perhaps for as long 
as one year. Sufficient funds are not 
available to start both programs as paral- 
lel development efforts. 

In the random-orbit satellite program: 

• Air Force Systems Command's Space 
Systems Division, under its 369 direc- 
torate, will issue a single request to 
industry for a quotation to cover the 
complete satellite package. (Synchro- 
nous-orbit communications study will 
be managed by SSD’s 814 directorate.) 

• Army’s Satellite Communications 
Agency, will issue a single request for a 
quotation to cover the ground com- 
munications system for the random- 
orbit satellite. 

As many as four to eight satellites 
may be boosted in a single launch by an 
Atlas/Agcna D combination. Satellite 
weight may be specified somewhere be- 
tween 50-1 50 lb. Orbital altitude may 
vary' between 5,000-12,000 naut. mi. 

Industry companies watching the im- 
pending competition for the random- 
orbit satellite responsibility include 
RCA. Bendix. Pliilco. Space Technol- 
ogy Laboratories. General Dynamics/ 
Astronautics, Hughes and Bell Labs. 

Bell’s position with regard to the com- 
petition is uncertain in view of its rela- 
tion to the Telstar program, results of 
which it is now discussing with DOD. 

Hughes final decision also is uncer- 
tain now, because it may want to con- 
centrate solely on the svnehronous-orbit 
satellite effort in view of its present 
work for National Aeronautics and 
Space Administration on its Syncom 
program, which is purely a develop- 
ment effort. Currently. Hughes has an 
effort under way for NASA future con- 
sideration-Syncom 2-a 500-lb. com- 
munications satellite (AW Aug. 20. p. 
80) of greater sophistication than the 
basic Syncom satellite. 


French Space Budget 

Paris-French 1963 budget contains 
S900 million for research and develop- 
ment. of which S32 million is earmarked 
for space research compared with S17 
million in 196?.. About $13 million of 
the S32 million will be used to finance 
French participation in European space 

and NASA programs. Development of 
the Diamant missile, which is scheduled 
to orbit the first French satellite in 
1965, has been allocated $4.2 million. 
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Slim Hope Remains for Success of Relay 


By George Alexander 

Cape Canaveral— Space agency offi- 
cials maintained a slim hope late last 
week that power might eventually build 
up in the Relay 1 spacecraft to the point 
where communications experiments will 
be possible, but only tests of the tele- 
metry svstem had been conducted 
through Dec. 21. 

Disappointing operation of the pay- 
load followed another extremely precise 
launching by a Thor Delta’ vehicle 
which placed the communication satel- 
lite into an orbit ranging from 819.64 
mi. to 4,612.18 mi. in a period of 3 hr. 
5.09 min. Planned orbit was 700-4,500 
mi. with a period of 3 hr. 4 min. 

Abnormal power drain apparently 
occurred early Dec. 14 between the 
fifth and sixth orbits. On the fifth orbit. 
Relay exchanged signals with the Na- 
tional Aeronautics and Space Adminis- 
tration’s test station at Nutley, N. J.. 
but the on-board voltage was too low 
on the sixth orbit to activate one of the 
two transponders necessary to conduct 


planned communications experiments. 

The power remained low throughout 
the first week, and NASA was attempt- 
ing to determine the cause of the failure 
through analysis of telemetry data. 

The 172-lb. Relay satellite, built for 
NASA by Radio Corp. of America, was 
successfully launched into orbit by the 
three-stage Thor Delta vehicle at 6:30 
p.m. F.ST Dec. 13. The Douglas-built 
vehicle missed the scheduled launch 
time by only 1 sec., and now has a rec- 
ord of successfully orbiting 14 consecu- 
tive payloads after an initial failure. 

Plans had called for Relay to transmit 
television, two-way telephone, teletype 
and other data experiments between the 
American Telephone and Telegraph 
Co.’s Andover, Me., ground station and 
the British General Post Office station 
at Goonhillv Downs, and the French 
National Center for Telecommunica- 
tions Studies installation at Pluemeur- 
Bodou. 

The two-way telephone, teletype and 
data experiments were to have been 
transmitted between the International 
Telephone & Telegraph Co.'s Nutley, 
N. J., station and the Brazilian station 
at Rio de Janiero, operated by Radio 
Internacional de Brazil. One-way voice 
and teletype transmissions were to have 
been conducted bv U. S. and Brazilian 
stations to the Italian station at Fucino. 
operated by Telcspazio. Italian station 
had the capability to receive, but not to 
transmit. 

Visibility between stations was esti- 
mated to liave been between 1 5 and 50 
min. for each of the satellite's three 
daily passes. Orbital inclination of Relay 
was 47 deg., so the satellite does not 
always pass within range of the countries 
participating in the program. Relay was 
equipped with two identical transpond- 
ers to ensure mission reliability. 

The satellite was to receive wideband 
(television) signals from ground stations 
at 1,727 me. and repeated by one of 
the transponders selected by the ground 
station at 4,170 me. Narrow-band tele- 
phone, teletype and data transmissions 
were to have been on frequencies of 
1,726.6 me. (station-to-satcllitc) and 
4.165 me. (satcllitc-to-station) when the 
spacecraft was passing overhead in a 
west-east or north-south direction; 1,- 
723.3 me. (station-to-satellite) and 4,175 
me. (satellite-to-station) when passing 
in an cast-west or south-north direction. 

Narrow-band transmissions could ac- 
commodate either 12 two-way or 300 
one-way telephone channels. Relay also 
carried two command receivers (approxi- 
mately 148 me.), two command de- 
coders, two telemetry transmitters (136 
me.) one telemetry encoder and one 
command control unit. Tracking beacon 



ANTENNA FOR RELAY, built 
Calif., by Philco Corp. for 
mounted on X-Y mount and provides wide- 
band communications transmission and re- 
ception capability. Structure is 55 ft. high, 
28 ft. across at the base and 40 ft. across 
the dish. Total weight :'s 157 tons. 


was to have operated continuouslv at 
4,080 me. 

Temperature control of the satellite 
was maintained by a series of alumi- 
nized Mylar shutters across the broad 
end of the spacecraft. Shutters were 
activated by a bellows-type piston filled 
with liquid sulphur dioxides. Heat rise 
causes the liquid to expand and drive 
the shutters open. Designed tempera- 
ture environment was 40F to S0F. 

Scientific experiments carried were: 

• Solar cell damage. Of the 8,215 cells 
covering the spacecraft, 30 were set 
aside for this experiment. Nine were of 
the N-on-P variety, nine were P-on-N. 
and three were of gallium arsenide. 
Shielding varied from none to quartz 
plates ranging in thickness from 30 to 
60 mils. 

• Diodes. Six diodes were to be exposed 
to solar radiation damage, along with 
the cells. Thermistors connected to the 
diodes were to indicate temperature rise 
of the units and from this data, damage 
could be inferred. 

• Radiation monitor. This device, built 
by Bell Telephone Laboratories and 
State University of Iowa, was installed 
in a clover leaf-like aperture in the side 
of the spacecraft and was to sample 
protons between 35 and 300 mev., 1 
and 8.1 mev. and 15 and 60 mev.; and 
electrons between 0.5 and 1.2 mev. 

The BTL part of the unit was to 
sample electrons between 0.25 and 1.0 
mev. and protons between 2.25 and 25 

Relay was the first payload to be 
launched by the improv ed Delta vehicle 
(AW July 2, p. 132). Second stage 
length was increased by 36 in., adding 
about 1,300 lb. propellant capacity to 
the unit. Coupled with the uprating of 
the first stage engine from 150,000 lb. 
to 172,000 lb. thrust (starting with 
Delta 13), payload capability of the 
vehicle has been increased from 500 lb. 
to 800 lb. in a 300-mi.-high earth orbit. 
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The reactor 


Construction of Nerva Test Stand Delayed 


By C. M. Plattner 

Jackass Flats, Nev.— Construction of 
the test stand for the Nerva nuclear 
engine in National Aeronautics and 
Space Administration's Project Rover 
will not be completed until the spring 
of 1964, about 15 months later than a 
target date established this vear (AW 
Feb. 26, p. 65). 

First test firing of Nerva (nuclear 
engine for rocket vehicle application) is 
scheduled for late 1964. 

Work on Engine Test Stand No. 1 
at the Nuclear Rocket Development 
Station, which will be used for the first 
Nerva ground tests, will be complete 
except for instrumentation, shielding 
and exhaust system by March. But 
problems such as heat transfer and high 
velocities in exhaust ducting have slowed 
development of key phases of the test 
stand installation. 

Other problems encountered in the 
Kiwi solid-core reactor testing program 
of Project Rover, designed to develop a 
liquid hydrogen-nuclear rocket engine 
for space applications, include: 

• Lubrication of bearings at liquid hy- 
drogen temperatures (— 423F) in a ra- 
diation field. 

• Finding materials suitable for a pres- 
sure vessel which will maintain strength 
at cryogenic temperatures in radiative 
fields. 

• Flow problems from vibration, which 
causes sloshing, flow oscillation and 
moving of the liquid fuel level. 

• Radiation problem necessitating re- 


mote handling and testing, requiring 
development of new equipment and 
control techniques. 

Demonstration that a reactor core 
using liquid hydrogen as the propellant 
could be successfully started was made 
Sept. 1 with a Kiwi-Bl-B test vehicle. 

On Nov. 30 a test run of Kiwi-B4-A 
lasted 260 sec. before it was shut down 
when flashes were observed- in the ex- 
haust flame. Test monitoring instru- 
ments in the control room showed no 
sign of irregularity in reactor operation. 
Probable cause was seal leakage or in- 
duced vibration, but final analysis is 
awaiting disassembly of the reactor core. 

Nerva engine is being developed by 
Aerojet-General Corp. for the Space 
Nuclear Propulsion Office (SNPO), a 
joint National Aeronautics and Space 
Administration-Atomic Energy Com- 
mission organization. A hot-bleed-cycle 
configuration will be used, according to 
Aerojet officials. This type of cycle re- 
fers to a technique for venting hydrogen 
gas to drive a turbine, which in turn, 
drives a liquid-hydrogen pump. 

Relatively cool gaseous hydrogen, 
which has been warmed slightly by cir- 
culation through the jacket of the ex- 
haust nozzle, will be mixed with hot 
hydrogen gas tapped from the throat 
of the nozzle to drive the turbine con- 
nected to the liquid-hydrogen pump. 
After passing through the turbine, the 
gas will be exhausted through swiveled 
nozzles to provide roll control for the 
vehicle. Pitch and yaw control will be 
provided by swiveling the entire engine 


at a gimbal point between the turbo- 
pump and the propellant tank. 

To provide thrust for the Nerva en- 
gine, tlic liquid hydrogen from the tur- 
bine-driven pump will be circulated 
through the nozzle jacket to a cylin- 
drical neutron reflector surrounding the 
reactor core and also through the circu- 
lar shield on top of the reactor. After 
passing through the shield, which mini- 
mizes radiation to the control area, the 
hydrogen gas passes through the reactor 
core, where it is heated and accelerated 
through the exhaust nozzle. 

Next step in the Rover project will 
be development of Rift (reactor-in- 
flight-test) rocket stage employing the 
Nerva engine for propulsion, NASA 
has planned Rift as the third stage of 
the Saturn C-5. 

First nuclear rocket-powered flights 
could be in 1968 if funding shortage 
does not slow the program (AW Dec. 
17. p. 28). 

Program calls for 10 Rift stages to 
be built. First two stages built will not 
be flight hardware and will be tested at 
the Nuclear Rocket Development Sta- 
tion here. Next three stages will be 
flight configurations and will also be 
used in the static test program at the 
station. 

Last four Rift stages will be flight- 
tested from Atlantic Missile Range 
from Launch Complex 39, which also 
will be used to fire the Saturn C-5. Rift 
launch vehicle will consist of Saturn 
S-1C, an S-2, and S-2 dummy stage and 
Rift stage powered by Nerva engine. 
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House Unit Urges That NASA 
Assume Uarge Solids Program 


By George C. Wilson 

Washington-Special House space 
subcommittee has recommended that 
National Aeronautics and Space Admin- 
istration consider taking over the large 
solid propulsion development program 
from the Defense Dept, to ensure that 
civilian space requirements for the 

This recommendation is contained in 
a report on large solid propellant boost- 
ers prepared by the special propulsion 
subcommittee of the House space com- 
mittee. Rep. David S. King (D.-Utah). 
who was defeated in November in his 
Senate bid. is subcommittee chairman. 

The report contains the first analyses 
of the Defense Dept.-NASA agreement 
to conduct a large solid motor program 
which is expected to cost S 1 49 million 
through June. 1967. and result in eight 
demonstration firings. 

The agreement concludes that solids 
cannot compete with liquids as the pro- 
pulsion system for the Nova launch 
vehicle, and consequently restricts the 
program to a generalized state-of-the-art 
approach. The two agencies considered 
four alternatives (AW Dec. 17. p. 31). 
the most expensive of which would have 
cost S29S million and would have 
allowed solids to compete with liquids 
as the Nova system through June. 1965, 
when one of the two concepts would be 
selected. However, the agreement effec- 
tively cancels the large solid program as 
a parallel or backup to liquids. Subcom- 
mittee Study of the program concludes 
that the cancellation is justified if there 
is no military need for large solid boost- 
ers. and if NASA is convinced that sol- 
ids cannot compete with liquids in 
Nova. But. the subcommittee said if 
money alone dictated the decision, it 
should be re-examined. 

Tire subcommittee also decried the 
manpower and time required to reach 
an agreement, and the long delay “in 
starting even the most basic develop- 
ment program." 

Defense Dept.'s large solid develop- 
ment plan calls for spending the SI 49 
million this way: 

• Fiscal 1963— SI 0.9 million for two 
firings of half-length 260-in. motors; 
S2.8 million for three firings of sub- 
diameter but full-length motors of short 
burning time to simulate the ignition 
of 260-in. motors; S12 million for 
advanced large solid technology. 

• Fiscal 1964—88 million for two firings 
of half-length 260-in. motors: SI 3.5 
million for one firing of a half-length 
260-in. motor of flight weight; S800.000 
for an additional three firings of the 


sub-diameter, full-length motors; $12 
million for advanced technology. 

• Fiscal 1965-S30 million for’ two fir- 
ings of full-length 260-in. motors at a 
waterside facility; S12 million for 
advanced technology. 

• Fiscal 1966— S35 million for an addi- 
tional two firings of the full-length 260- 
in. motors at waterside facilities, and 
SI 2 million for advanced technology. 

The S65 million for the firings of the 
full-length 260-in. motors evidently 
covers the cost of crude waterside facili- 
ties. Several aerospace contractors are 
moving to obtain land in Georgia and 
Florida along the Gulf Coast in hopes 
of improving their chances of obtaining 

Under the selected plan. Defense 
Dept, would not commit itself to a 
single contractor until late 1964. and 
could use three main contractors until 
then on the large solid program. "The 
major part of this program." Defense 
Dept. said, “is oriented toward answer- 
ing critical feasibility questions through 
a few demonstrations of the 260-in. 
diameter monolithic motor on a time 


Launches of operational Navy Transit 
navigation satellites arc scheduled to 
take place every 30 to 60 days from now 
on until four successful vehicles have 
been placed in polar orbits roughly 90 
deg. apart. 

The Navy wants all four in orbit be- 
fore the end of 1963. After that, two 
replenishment launches per year are 

This schedule for an operational sys- 
tem that will enable Navy ships and sub- 
marines to determine positions within 
a tenth of a mile was revealed after 
Transit 5-A was launched at 8:25 p.m. 
EST on Dec. IS from Pt. Argucllo, 
Calif. The satellite became silent after 
only one day of operation. 

The 135-lb. payload was successfully 
placed into a near circular orbit by a 
four-stage Chance Vought Scout solid- 
propellant rocket. This was the first use 
of Scout to launch a Transit. Earlier 
launches used Douglas Thor-Ablcs and 
Thor-Ablestars. Countdown and launch 
were conducted by an Air Force crew. 

Dr. Richard B. Kershner, super- 
visor of the Space Development Pro- 
gram of the Johns Hopkins University 
Applied Physics Laboratory, said the 
command receiver would not accept in- 
structions from ground control stations. 
This prevented turning on the memory 
system for storing orbital data, and de- 


scale not related to a flight schedule of 
any particular vehicle." Defense Dept, 
noted that work would also be done on 
the technology related to 1 56-in. seg- 
mented motors. 

Defense Dept, told the subcommittee 
that the "principal deficiencies” of the 
selected plan were its slow pace and 
limited number of tests, while its “prin- 
cipal virtue" was contractor competi- 
tion in the early phase. 

Defense Dept, said that the selected 
plan would result in a late demonstra- 
tion of motor feasibility. 

The other three proposals— called al- 
ternatives 2. 3 and 4— would cost from 
SI 44 million to S298 million. Alterna- 
tive 2 and 3 both would cost SI 44 
million and be tied to the Nova sched- 
ule. Principal deficiencies of these two 
plans, according to Defense Dept, were 
the commitment to one contractor 
rather than three and the limited num- 
ber of tests. Alternatives 2 and 3 would 
be only feasibility demonstrations. 

Alternative 4 would cost S298 million 
but would be a development as well as 
a feasibility program for large solid 
motors. Principal deficiencies. Defense 
Dept, told the subcommittee, were its 
high cost, commitment to one contrac- 
tor and the fact that it would require 
a decision in Fiscal 1964 to use large 
solids for Nova. 


ployment of the boom-spring-weight 
gravity gradient stabilization system. 

The Applied Physics Laboratory' is 
technical director for development of 
the satellite payload and the navigation 

Efforts were under way late last week 
to determine the cause of failure. Ap- 
plied Physics Laboratory spokesmen say 
they have enough telemetry to find the 
trouble. Doppler ranging system and 
telemetry transmissions operated ini- 
tially, but the command receiver did 
not function. 

The payload is in an orbit with a 37 5 
naut. mi. perigee and 395 naut. mi. 
apogee. Eccentricity of the orbit is 
.0025. which Kershner considers as 
nearly circular as necessary for the mis- 
sion. Transit 5-A was launched on an 
inclination of 90.7 deg. to the equator, 
which places it in a slightly retrograde 
orbit. Period is 99.06 min. 

One other Type 5 satellite is sched- 
uled for the next launch. It will be fol- 
lowed by the operational models. The 
Model 5 is 200 lb. lighter than the 
heaviest test vehicle. Transit 3-B. The 
weight saving was accomplished by using 
a lightweight shell of glass fiber and 
honeycomb plastic and housing elec- 
tronic components and systems in high- 
densitv packages encapsulated in plastic 


Navy Wants 4 Transits in Orbit 
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First Photo Shows Mockup of Army's Lance Missile 

First photo of the mockup of Army’s Lance battlefield missile (formerly called Missile B) shosvs the division-support weapon system on its 
mobile field launcher. Chance Vought Corp.. of Dallas, a division of Ling-Temco- Vought. is prime contractor, with Army Missile Com- 
mand as program manager. I -nice is designed as a highly mobile weapon with conventional and unclear w arhead capability. It is the first 
Army missile to use storable liquid propellant. Behind Lance is a mockup of Project Fire, a battlefield missile developed a few years ago 


Management of Anna 
Returned to NASA 

Washington-Project Anna geodetic 
satellite program management was trans- 
ferred from Defense Dept, to the Na- 
tional Aeronautics and Space Adminis- 
tration last week in compliance with 
congressional recommendations that the 
civilian space agency should conduct the 
program on an unclassified basis. 

T ransfer of the project to NASA com- 
pletes the full management loop for 
the satellite (AW Aug. 13. p. 33). 
NASA managed Anna from the time 
the agency was established in October, 
1958, until August, 1960, when it gave 
the program to the Defense Dept.-be- 
cause tbe space agency would not agree 
to participate in a classified project. 

Defense Dept, had successfully 
argued that the military requirements 
of satellite geodesy were overriding, and 
the program should be classified because 
of a belief that data obtained would 
help Soviet Russia in targeting analyses. 
This belief was changed last April when 
Defense Dept, concluded adequate 
geodetic information for military needs 
already is available. 

Only successful satellite in the pro- 
gram was Anna IB, which was launched 
Oct. 31 with the Navy as executive 
manager. Defense Dept, will continue 
to track and obtain data from this pay- 
load, which, until Feb. 1, 1963, will 


be used for calibration, using flashing 
light, radio ranging and Doppler tech- 

NASA is expected to change both the 
concept and the name of the geodetic 
satellite project. The name is an 
acronym for Army, Navy, NASA and 
Air Force. 


News Digest 


LOT Vickers Viscount turboprop 
transport crashed at Warsaw airport last 
week during an approach. All 33 per- 
sons aboard were killed. Plane was 
one of three Viscounts purchased by 
the Polish carrier. LOT is the only 
communist bloc airline to buy British- 
built aircraft. 

Space Agency has set Jan. 28 for a 
final hearing on its proposed new regu- 
lation on title rights to new inventions. 
At earlier hearings (AW Dec. 17, p. 
30), Aerospace Industries Assn, and 
Electronic Industries Assn, opposed the 
proposal, which would ban title waivers 
by NASA in fields developed predom- 
inantly through government sponsor- 
ship. Sen. Russell Long (D.-La.) has 
announced that hearings on the NASA 
proposal will be held early in the new 
congressional session by the Senate 
Small Business Monopoly Subcommit- 
tee, which he heads. 


NASA Pilot Milton Thompson es- 
caped injury Dec. 20 when he ejected 
from a Lockheed F-104 while on a 
weather reconnaissance flight in ad- 
vance of an X-15 mission. 

First Kaman UH-2A (HU2K-1) Sea- 
sprite utility helicopter was delivered 
to an operational Navy squadron last 
week at Bloomfield, Conn. UH-2A 
will be flown by Utility Helicopter 
Squadron 2 at Lakehurst NAS, N. J. 

British Executive Air Services, a sub- 
sidiary' of Pressed Steel Co., will manu- 
facture the Brantly B-2 helicopter in 
England under license from Brantly 
Helicopter Corp., Frederick, Okla. 

Soviet Union is offering to provide 
India with a plant to produce the Mi-4 
helicopter, and Indian acceptance of 
such an agreement is likely. Some delay 
in delivery' of Soviet MiG-21 fighters 
promised to India earlier this month has 
been reported in parliament by K. 
Raghuramaiah, Indian minister of de- 
fense production. 

Sir Gerald D'Erlanger, 56, former 
chairman of British European Airways 
and later chairman of British Overseas 
Airways Corp. died Dec. 15. He com- 
manded the Royal Air Force military 
ferry service, Air Transport Auxiliary', 
during World War 2. 
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AIR TRANSPORT 


New Local Carrier Aircraft 


ALTA group studies proposals for inexpensive, short- 
haul transport; Bede BD-7 design appears favored. 
By L. L. Doty 


Washington— Assn, of Local Transport Airlines last week launched a drive 
for early procurement of a short-haul, low-cost transport aircraft which many 
local service airline officials believe is essential to the survival of their industry. 

Although the local service group is still divided over the exact need for such 
an aircraft and the specific role local carriers should play in the nation's air 
transport system, it appears likely that the industry will soon take firm 
action toward adopting an airplane that, for the first time, would be uni- 
formly designed for local sen-ice requirements. 


The drive is headed by Leslie O. 
Barnes, president of Allegheny Airlines 
and chairman of the ALTA low-cost 
plane design committee. Earlier this 
month, Barnes invited engine and air- 
craft manufacturers to meet here with 
local sen-ice officials to discuss produc- 
tion of an aircraft that would serve low 
traffic-density routes at minimum oper- 
ating costs. 

Last week. Barnes named an advisory 
group to study proposals brought forth 
during the discussions and make recom- 
mendations to the design committee. 
The committee, in turn, will prepare 
a draft recommendation from the ad- 
visory group’s findings and submit the 
final paper to ALTA membership for 

The advisory group consists of: R. 


Dickson Speas, airline engineering and 
operational consultant, william Little- 
wood, American Airlines vice president 
of equipment research and Dr. Joseph 
J. Cornish, a specialist in the field of 
boundary layer control at Mississippi 
State University. Melvin Gough of the 
Federal Aviation Agency will be availa- 
ble to the group for consultation. 

These arc the chief contenders for 
the ALTA choice: 

• French-built Henry Potcz 840 trans- 
port. powered by four Turbomeca Asta- 
zou turboprop engines. Plane is being 
sold in the U.S. by Turbo-Flight. Inc. 
of Chicago. It will earn- between 16 
and 24 passengers. 

• French Max Holste MH.260 Super 
Broussard light transport, powered by 


Boyd Warns Mohawk On BAC 111 Order 


Washington-Civil Aeronautics Board Chairman Alan S. Boyd warned Mohawk 
Airlines last week that CAB would not subsidize costs involved in the airline's pur- 

examine its equipment program. 


In a letter to Mohawk President Robert E. Peach. Boyd said that the plan to 
introduce the large planes into scheduled service is "fraught with substantial risks, 
particularly in the light of the low average load factor of the local carriers.” He noted 
that Mohawk’s load factor is currently at 48%, compared with the 58% it reported 
before it acquired its fleet of modem equipment— Convair 440 transports. Boyd added: 
“Under these circumstances, it is our present belief that a program for acquisition 
of large type aircraft such as the BAC 111 is. at least, premature.” 

Boyd said the need for such aircraft in local service areas has not been demon- 
strated. Such equipment can lead to a substantial increase in subsidy need or “an 
impaired ability to meet other local service needs." he said. 

Bovd explained that a binding decision can be made onlv after a full investigation, 
and that the letter onlv warned that the operation of the BAC 111 will not be 
subsidized. 


Peach said last week that prior to the Boyd letter, he had made it clear to the 
CAB that the purchase of the four BAC Ills was planned on the assumption that 
the aircraft would not be subsidized by the government. He said cost and traffic 
studies conducted by Mohawk indicated that the airplanes would prove profitable 
and self-sustaining on routes for which they were earmarked. Earlier. Mohawk had 
said it must offer jet service on its liigh-density routes to stay competitive. 


Drive Begins 

two Bastan 4 turboprop engines. It will 
carry between 20 and 30 passengers. 

• U. S.-built Bede BD-7 transport, 
powered by two General Electric T-5S 
turboprop engines driving a single 
shrouded aft-mounted propeller. Plane 
will be equipped with boundary layer 
control, and will carry between 15 and 
24 passengers. 

Although these aircraft and any other 
contenders will undergo objective study 
by the advisory group, it appeared evi- 
dent during the meeting between the 
carriers and the manufacturers that the 
BD-7 came closest to meeting the car- 
riers' desires. 

In his presentation, Barnes said the 
industry was seeking an aircraft that 
could operate at less than two cents a 
seat mile, over stage lengths not to ex- 
ceed 100 mi., and carry about 20 passen- 
gers at an operating cost of less than 40 

He said that he did not feel that 
STOL characteristics were necessary, 
but he called for approach speeds of 
between 35-40 mph. He said pressuriza- 
tion of the cabin is desirable but not 
“an absolute must.” He did insist that 
the plane be equipped with adequate 
heating and air conditioning systems. 

James Bede, vice president of Bede 
Aircraft. Inc., said that for 100-mi. 
stage lengths, cruising at altitudes of 
1 5,000 ft. airplane cost per mile of the 
BD-7 will be 36.64 cents. The aircraft 
will cost about 5500,000, he said. 

He said that maximum gross weight 
of the airplane will be 12,500 lb. and 
its useful load will be about 110% of 
its empty weight. It will carry a rela- 
tively small amount of fuel in propor- 
tion to its passenger capacity, lie said. 
He added: 

"Our projections are that gross condi- 
tions will permit 24 people and a suffi- 
cient amount of fuel to fly three 100-nii. 
segments with a 45 min. reserve at 10,- 
000 ft. remaining at the end." 

Bede said he will recommend an ap- 
proach speed of 65 to 70 mph. and a 
touchdown and take-off speed of 50-55 
mph. He added that the aircraft can 
clear a 50-ft. obstacle in less than 500- 
ft., at full gross weight, on a 100 deg. 
temperature day. He said if half the 
power is lost, only 36% of the static 
thrust is lost, and therefore, acceleration 
and angle of climb is “still outstand- 
ing-" 

Bede said his firm’s experience with 
boundary layer control (BLC) used on 
an experimental model now flying with 
reciprocating engine power, lias demon- 
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Pan Am, TWA File Merger Plan; 
Hughes’ Interest Reduced to 29% 


strated that BLC requires a relatively 
small amount of power and does not 
induce unusual pitching moments. 
He said that it docs not add a large 
amount of energy to the wing, which 
could produce instability. Instead, he 
said, it extends lift curve slope, permit- 
ting wing to operate at an extended 
region over that of conventional wings. 

Don Payton, president of Turbo- 
Flight, said that Potez 840 costs have 
been placed at 40 cents per plane mile 
at 80-mi. stage lengths, at a cruise speed 
of 250 mph. He said the plane ac- 
celerates in 15 sec. and in 1,500-ft. to 
its rotation speed of 80 kt. Climb speed, 
he said, is 100 kt., approach speed is 
90 kt. and touchdown speed is 65 kt. 
He also said that the “very small nacel- 
les with the combination of the four 
propellers over a high performance wing 
. . . does produce a laminar flow effect." 

Pierre Lecointe of Nord Aviation said 
the Super Broussard operating costs 
have been set at two cents a seat mile 
on stages of 80-mi. average, with a plane 
utilization of 2,500 hr. per year. Operat- 
ing costs per plane mile are 56 cents 
on 100-mi. stage lengths, Lecointe said. 

Citing the need for the short-haul 
aircraft, Barnes said many cities are in 
danger of losing air service unless such 
a plane is brought into scheduled opera- 
tion. “If you applied usc-it-or-lose-it in 
Oklahoma alone, only two cities in all 
Oklahoma would still retain air service: 
Tulsa and Oklahoma City.” he said. 

Barnes said the first level of service 
for local service carriers was in operating 
schedules to small intermediate cities 
on routes feeding into connecting 
terminal hubs. He noted that the in- 
dustry had never adequately fulfilled 
this service because "we have not had 
the airplane to do this.” 

He said that local service airlines 
which he termed “second level," were 
now moving into regional operations, or 
service in the short-haul high traffic 
density markets which have been 
vacated by the trunk carriers. He said he 
felt that there is no resistance to local 
sen-ice carriers entering this field, but 
stressed that local sendee carriers can- 
not afford to allow a “progressive 
erosion of the original purpose for which 
local sen-ice carriers were conceived." 


Constellation Crash 

Washington-Loss of an AN-175-21 
nickel steel bolt from the parallelogram 
linkage of the elevator boost system was 
the probable cause of the crash of a 
TWA Lockheed 049 Constellation at 
Chicago on Sept. 1. 1961, the CAB said 
last week. All 78 persons aboard died in 
the crash at Midway Airport. The Board 
said that the manner in which the bolt 
was lost is a “matter of conjecture." 


New York— Year-long negotiations 
between Pan American World Airways 
and Trans World Airlines culminated 
last week in formal approval of a mer- 
ger agreement bv their boards of direc- 
tors and filing of the plan with the 
Civil Aeronautics Board. 

New company would be called Pan 
Am World Airlines, Inc. Juan T. 
Trippe, current Pan Am president, 
would become chairman of the board 
and Charles C. Tillinghast, Jr., head of 
TWA. would be president. 

Under the merger plan. TWA stock- 
holders will receive one share of stock 
in the new operating companv for each 
share of TWA they now hold. Pan 
American World Airways would become 
a holding company, and would receive 
from the new operating company— Pan 
Am World Airways— 1 .7 shares for each 
currently outstanding TWA share. 

The holding company would thus 
have 11,346,063 shares. Adding to this 
TWA's 6,674,155 shares, the total out- 
standing stock of the operating company 
would be 18,020,218 shares. 

Under this exchange, the percentage 
ownership bv Howard R. Hughes, who 
now holds '78.2% of TWA’s stock, 
would be reduced to approximately 
29% of the new corporation. This plan 
for dealing with Hughes' stock was first 
revealed bv Aviation Week & Space 
Technology (May 28. p. 38). 

Merged corporation would have a 
26-man board, with the selection ratio 
subject to further agreement. However, 
the merger plan calls for 15 to be 
chosen by Pan American and 11 by 
TWA if no other agreement can be 
reached by the closing date. 

Merger is conditional on approval br- 
ibe CAB. President Kennedy, the com- 
panies’ stockholders and the Internal 
Revenue Service. IRS is involved pri- 
marily because the new corporation 
wants the tax credits available through 
TWA's operating losses. 

Another condition of the agreement 
is settlement of the current litigation be- 
tween TWA and the Hughes Tool Co. 
Pan Am reserves the right to reopen 
the agreement prior to the closing date 
if settlement of the litigation results, 
or could result, in a change of TWA’s 
capital stock. TWA may also reopen 
the deal if it involves a cliangc of 510.- 
000,000 or more in its stock value. 

One aim in moving ahead with the 
merger may be to force Hughes to com- 
mit himself on it one wav or another. 
Hughes transferred control of his stock 
to a voting trusteeship in 1960 to obtain 
SI 65 million in financing for TWA. 
and the trustees have the power to vote 


the stock in a merger. Even so, Hughes 
could still fight the merger in the courts 
by contending that the trustees failed 
to protect his interests properly. 

Those currentlv controlling TWA, 
however, see in the merger relief from 
many of the problems the carrier faces. 
One special trouble area is TWA’s do- 
mestic division, where TWA is crippled 
by lack of aircraft in competing with its 
two main rivals, American and United. 

TWA currently has 70 jets, including 
five 707-320Cs being obtained on lease 
from Boeing. But 17 of these, counting 
the new aircraft, will be devoted almost 
exclusively to international operations. 

With these it must compete against 
American’s 60 and United’s 87 jets. 

Hope of closing this gap with future 
aircraft orders is dimmed by TWA’s 
ordering only 10 Boeing 727s as op- 
posed to American’s purchase of 40 and 
United's of 25. TWA did place a 

5100.000. 000 order in 1961 for 20 Sud 
Caravelles, which would have given it 
a boost in the high-density markets east 
of the Mississippi. But the order was 
canceled following failure to complete 
financing arrangements. 

Lack of aircraft has seen TWA’s posi- 
tion eroded in certain key markets, such 
as Los Angeles, San Francisco and Cin- 
cinnati. In October this year, seeking 
to relieve aircraft for markets where 
competition wasn't so severe, TWA re- 
duced its transcontinental nonstop fre- 
quencies from New York to Los An- 
geles to three daily, and New York to 
San Francisco to two. a drop of one 
schedule to each point. 

Fan Am uses 5 S jets, both DC-8s and 
Boeing 707s, plus 40 piston aircraft. 
Merger with TWA would provide a 
total of 138 jets and 122 piston aircraft, 
plus a 37-plane cargo fleet that would 
include three Boeing 707-320Cs now- 
on order by Pan Am. 

Comparing the two carriers financial 
results in the first 10 months this vear, 
Pan Am had revenues of S424.250.000 
and a net income of SI 0,240,000 after 
taxes. TWA, with S335.351.000 in 
revenues, reported an after tax loss of 

56.764.000. 

Merger with TWA would also satisfy 
Pan Ain’s historical ambition to enter 
the U.S. domestic market, making it 
a truly round the world airline. It can- 
not today sell tickets for travel between 
any two points in the continental U. S. 
Also, in teaming with its primary North 
Atlantic competitor. Pan Am would 
gain service rights overseas into Geneva. 
Zurich. Milan. Madrid. Athens. Tel 
Aviv. Cairo. Dhahran and Bombay. 
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Summer Atlantic Traffic Topped Million 


By James R. Aslilock 

New York— North Atlantic traffic on 
scheduled carriers topped the million 
mark for the first time during this year’s 
peak four-month summer travel period, 
and off-season increases have been such 
that volumes for the full 12 months 
should be up approximately 19%. 

June through September showed 
1,123,578 persons traveling between the 
U. S., Canada and Europe, a 22.4% rise 
over the 917,754 reported for that 
period last year (AW Nov. 13, 1961. 
p. 42). 

Carriers reported 2,010,000 pas- 
sengers in the first 10 months of this 
year for a 19.5% increase. Continued 
increases through November and De- 
cember by major carriers, such as Pan 
American World Airways and Trans 
World Airlines, should maintain the 
growth average until year’s end. 

Pan Am estimates that it will close 
the year with 448,81 5 transatlantic pas- 
sengers, an 1 1 % increase. TWA’s 
volume is expected to total 278,804, or 
34.3% over 1961. 

Load factors during the June- 
Scptember period, as reported by 17 
IATA airlines, averaged 55.7% com- 
pared with 53% in 1961. However, 
airline officials are more encouraged by 
the passenger volume increase of 22.4%, 
being well over the 15.7% rise in capac- 
ity, indicating that 1962 may be a 
turning point toward more equitable 
balance between bookings and available 
capacity. 

Same four months of 1961 showed a 
passenger volume increase of only 
33.602 in the face of a 409,630 boost 
in seat capacity. 

Available seats from June through 


Transatlantic 

Traffic 

June-Se] 

ember. 1962 

Carrier 



Air France 

1.187 

95,999 

Air-India 

226 

14,421 

Alitalia 

768 

61,652 

BOAC 

2.200 

153,465 

Lufthansa 

798 

65.936 

El A! 

321 

28.997 

Iberia 

HO 

7.363 

Irish 

343 

32,374 

KLM 

1,275 

84.773 

Pan American 

3,466 

213,826 

Qnntas 

104 

6.009 

Sabcna 

600 

45,883 

SAS 

928 

73.863 

Swissair 

489 

37.716 

TWA 

1.597 

125.681 

Canadian Pacific 

246 

19.349 

Trans-Canada 

807 

56,271 

TOTALS: 

15.5)5 

1,123.578 


September this year totaled 2,016,627. 
compared with 1,743,085 in the same 
period last vear. Scheduled flights in- 
creased to 15,51 5, or 14.4% more than 
the 13,562 flown in the same four 
months of 1961. 

First-class load factors remained low 
this summer compared with those in 
the economy section. Only five carriers 
reported eastbound first-class load 
factors more than 50% during June, 
the peak eastbound travel month. Of 
the 32,489 first-class seats offered, 
only 12,490, or 38.4%, were occu- 

Howevcr, economy-class load factor 
eastbound in June was 75%, with 162,- 
301 of the 216,505 available seats being 
sold. 

Airline officials credit the new group 
fares, which became effective in May 
for groups of 25 or more persons, as a 
major factor in pushing this summer’s 
volume over the million point. They 
say the 17-dav excursion fares, available 
from October through March, also en- 
joyed better acceptance this year and 
helped hold up off-season business. 

No carrier specified just what per- 
centage of its transatlantic passengers 
traveled under group fares, however. 
Officials stress that with all the special 
tour programs now available, plus lower- 
rate military traffic as carried by TWA 
and Pan Am, breaking out percentages 
is a monumental bookkeeping task. 

"We have tried to pinpoint just how 
much business was coming from the 
various programs," one airline spokes- 
man said, "but we’ve yet to come up 
with any conclusive figures." 

TWA did estimate an 84% increase 
this year in the number of its passengers 
traveling under package tour arrange- 
ments, but did not break this down into 
specific programs. Based on these 
figures, TWA officials said they will 
concentrate more sales attention in 
1963 on major tour operators. 

Another development this year is 
the airlines’ growing hesitancy to rely 
on advance bookings in forecasting up- 
coming business. Last-minute book- 
ings, an outgrowth of the tremendous 
capacity increase that came with the 
jets, has now become an established 
practice rather than a trend, carrier 
officials report. 

"We now look to the advance book- 
ings on ocean liners as an indication of 
how the travel picture looks for up- 
coming weeks,” said a spokesman for 
Lufthansa. "So many air travelers are 
buying tickets at the last minute that 
we can’t rely on our own advance book- 
ings for an accurate forecast." 

Carriers anticipate that 1963 will 
bring further passenger volume in- 


creases. Capacity will also rise slightly, 
with Pan Am, for example, planning a 
11% increase weekly in flight frequen- 
cies during the peak season. This sum- 
mer, Pan Am had 184 jet flights weekly 
to and from Europe. TWA will also 
schedule more flights, adding five Boe- 
ing 707-320Bs to its present trans- 
atlantic fleet of 12 707-320s. 

However, the over-all capacity in- 
crease will not be so sharp as that which 
erupted in 1961. and airlines predict 
that the percentage of passenger growth 
next year will again exceed the rise in 
capacity. 

Reports by individual carriers: 

• Alitalia— Passenger volumes for 1962 
arc 40% above 1961, with load factor 
improving to 55.5% from 51.5%. It 
will report a profit on transatlantic 
operations this year. Spokesmen say 
1963 will be a good year, although they 
expect more moderate passenger in- 
creases, probably 15-20%. Alitalia will 
receive another Douglas DC-8 jet in 
May, and will add three flights weekly 
in each direction to the 24 it operated 
this summer. 

• Pan Am-Pan Am also sees a 1 5-20% 
increase in passenger volumes next year. 
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which would be in excess of the 11% 
recorded this year. Increased frequen- 
cies. plus initiation of new service to 
Belgrade. Yugoslavia, is expected to 
bring added business. Pan Am officials 
say this year’s volumes were harmed by 
strike threats in June, just as the heavy 
transatlantic movement was getting 

• BOAC-June-Septcmber business rose 
20% this year with 153,465 persons 
carried between the U. S., Canada and 
Europe. BOAC officials say the group 
fares have been "definitely favorable," 
although it would be difficult to analyze 
their precise impact on the market. 

• TWA— In the peak four-month sea- 
son, TWA carried 125,681 transatlan- 
tic passengers, a 23.7% increase over 
1961. Like Pan Am, TWA blames 
strike threats with preventing even 
greater increases. Carrier’s revenues on 
the North Atlantic showed a profit of 
SIC.779,000 in first nine months this 
year, compared with a S6.001.000 loss 
in the same period of 1961. TWA is 
forecasting that its international rev- 
enue passenger miles in 1962 will in- 
crease 32.5%. 

• SAS— Traffic increased 18.4% for 
June through August, and 16% for Sep- 
tember through November. 

• Air-India— Finishing its second full 
year of transatlantic operations, Air- 
India reports passenger volumes up ap- 
proximately 70% on its five flights 
weekly. It plans no increase in fre- 
quencies next year. 

• Irish— From April through September, 
Irish International Airlines carried 57,- 
768 passengers, a 53% increase over the 
same period in 1961. The carrier says 
its load factor of 67% during this period 
was the highest among transatlantic air- 
lines. Spokesmen cite growing tourist 
interest in Ireland as a large factor in 


traffic growth, claiming a 70% increase 
in passport applications bv Ireland- 
bound travelers this year. Irish plans no 
increase next year in the 14 weekly 
flights operated between New York-Bos- 
ton and Ireland. 

• KLM— The Dutch carrier reported a 
23% rise in passenger volumes for June 
through November. 

• Lufthansa— Business in first 1 1 
months was up approximately 18%. 
Officials term it a "good year, con- 
servatively speaking.” 

• Swissair— June through November 
showed a 17% increase in Swissair’s 
transatlantic traffic over the same period 
last vear. Load factor advanced from 
55.4 in 1961 to 55.5 this year. The car- 
rier foresees a similar traffic increase for 
1963. 

Airport Management 
In Russia Criticized 

Moscow— Russian newspaper Soviet- 
skaya Rossiva has criticized manage- 
ment of Moscow’s Sheremetyevo Air- 
port for not acting to correct published 
criticism. The paper charged that Shere- 
metyevo is dispatching planes with 
empty scats after telling travelers that 
all space has been sold. 

According to publication, one passen- 
ger who had to fly immediately from 
Moscow to Arkhangelsk was forced to 
leave his family in the Russian capital 
because he was told that only one seat 
was available. During the flight lie 
counted 11 empty scats. He said the 
next day’s Moscow-Arkhangclsk flight 
had only 30 of 80 seats occupied. 

Sheremetyevo Airport officials said 
they were not responsible for the situa- 
tion. They admitted that "planes fre- 
quently fly empty." But, they explained, 


"there is a lack of coordination be- 
tween city ticket offices and the airport 
reservations center. Seats are reserved 
but then aren’t occupied.” 

The newspaper also charged that 
Sheremetyevo’s customer comment book 
had many entries in which passengers 
complained about flight delays, ticket- 
ing confusion and restaurant service. 

CAB Probes Wreckage 
Of Tiger Constellation 

Los Angeles— Wreckage of a Flying 
Tiger Super Constellation 1 0491! cargo 
plane which crashed here Dec. 14 is 
being laid out in a hangar at Lockheed 
Air Terminal by Civil Aeronautics 
Board investigators in an attempt to de- 
termine why the plane was 380 ft below 
the glide path at the time of the crash. 

Constellation hit the ground in a left- 
wing-down attitude 1 { mi. short of Run- 
way 7 in North Hollywood during an 
ILS approach to Lockheed Air Tcr- 

Runwav visibility was li mi. due to 
partial obscuration by fog. Pilot had 
twice requested and received a current 
altimeter setting during the approach. 
Last voice contact was "understand, 
OK’’— the pilot’s response to a 2-mi. 
radar fix given by Burbank tower. 

Plane, which crashed 20 sec. later, 
was on the runway heading, and ap- 
proach appeared completely normal up 

Flight was a regularly scheduled run 
from Boston to Los Angeles with 40,- 
600 lb. of general cargo aboard. 

Eight fatalities included three crew- 
men, two passengers and three residents 
of the crash area. Nine houses and three 
small manufacturing plants were cither 
destroyed or damaged in the crash. 
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SWISSAIR'S 990 TRANSPORTS were modified by Convair to bring the aircraft up to company-guaranteed performance specifications. 
Major change included streamlining of engine nacelles. Second modification was to reduce drag by installation of deep fillet along 
fuselage skin to cover the external wing attachments (left). Krueger flaps had been used on inboard section prior to modification, but, 
in the change, entire leading edge was replaced (right). Note that suck-in doors have been opened to increase air flow. 


Settlement Nears on American, Varig 990s 


By William H. Gregory 

New York— American Airlines will 
take delivery by next March of five 
"optional" Convair 990 jet transports 
in addition to the 15 it has in service, 
and Vang Airlines is resuming negotia- 
tions for three 990s which it previously 
has refused to accept. 

Sale of an additional Convair S80M 
last week to the Venezuelan carrier 
Viasa leaves General Dynamics with 
two SSOMs and seven 990s built but 
unsold. General Dynamics President 
Roger Lewis said last week. 

Prospects for sale of the two SSOMs 


and three of the 990s are good, Lewis 
said, and sale of the other four 990s is 
expected. Delta Airlines' decision to 
buv two more Douglas DC-8s may be 
a damper, however, since Delta, as an 
880 operator, was a possible customer 
(see p. 34). 

The unsold 990s, committed to pro- 
duction on American's original order for 
25 and on a Hughes Tool Co. order for 
1 3. later canceled, include two test air- 
craft that also will be offered for sale. 

American will perform the modifica- 
tions at its Tulsa overhaul base with 
kits supplied by General Dynamics. 
When the revised American contract 


was signed in September, 1961 (AW 
Sept. 25, 1961, p. 354), it was assumed 
lire work would be done at San Diego, 
but the contract was left open on that 

Acceptance of the five additional air- 
craft was called for by the contract, if 
the original specifications were met, but 
the contract terms called for demonstra- 
tion by a production aircraft. The first 
production modified version for Ameri- 
can is off the line and certification is ex- 
pected soon, probably by year-end. 

American will send the first unmodi- 
fied 990s to Tulsa in February and work 
on all 15 will be completed in a year. 
Kits will provide for modifications to 
the wing, including leading edge slats, 
tips and wing fuselage fillets, and to en- 
gine thrust reversers. 

Indications are that Varig will accept 
the 990s after a stalemate on delivery 
of about a year (AW Mar. 19, p. 42). 
Varig had objected to the short field 
and high-altitude-airport performance 
of the unmodified 990. but was im- 
pressed by changes in the modified air- 
plane after a South American demon- 
stration tour that ended last week. 

Varig believes the modified airplane 
can now operate successfully out of the 
5.500-ft. runway at Congonhas Airport 
at Sao Paulo, at full gross weights. 

Lewis, in his first meeting with the 
press since becoming president of Gen- 
eral Dynamics 105 months ago, said 
that the 880 990 line is shut down 
though the jigs are still there. 

Getting the jet transport program in 
hand following several years of write- 
offs totaling S450 million before taxes 
was his first objective on assuming the 
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Trunklines Expected to Break Even 
With 8 % Traffic Increase in 1962 


Ccneral Dynamics presidenev. Lewis 
said, and lie believes this task is now 
accomplished. Estimates made for costs 
of winding up the program will be 
more than enough to cover the actual 
costs. These estimates were based on as- 
sumptions that the Varig and American 
airplanes were sold. 

Even if these negotiations do not suc- 
ceed, General Dynamics probably will 
collect contingency payments on the 
American airplanes that would offset 
such a loss. The contingency payments 
call for increases in prices of the last five 
airplanes on the basis of any improve- 
ments in two major categories, cruise 
speed and landing distance. In effect, 
these payments would bring the over-all 
total for the 20 airplanes near to the 
original contract price. 

General Dynamics has demonstrated 
the improvements, but American must 
confinn them on a production airplane 
before the payments will be made. 

During the Cuban crisis. General 
Dynamics— like all jet transport manu- 
facturers— was asked by the government 
to quote prices and schedules for de- 
livery of transports as part of mobiliza- 
tion studies. Convair is making studies 
of possibilities of selling more 880s or 
990s off the shelf to help offset the 
5450-million write-off on the program. 
Lewis said, but no firm program is in 
sight. Drop in employment at the San 
Diego Division-now down to the 6,000 
level-was severe, Lewis said, because 
the 880/990 program was a big user of 
production manpower. The division 
still has specialized capabilities, solid 
military and civil spares business, and 
there are no plans to merge it with any 
other division, Lewis said. 

"This division has been leaned out, 
it's been through hard times," Lewis 
said. “It is shaping up a good, tough, 
forward-thinking engineering group, 
which will stay on." 

No large part of the TFX bi-service 
fighter program, for which General Dy- 
namics Ft. Worth is prime contractor, 
is scheduled to go to San Diego. Inclu- 
sion of Grumman Aircraft Engineering 
Corp., primarily for naval portions of 
the program, Lewis said, means that Ft. 
Worth will be subcontracting more 
than the 50% regarded as usual for a 
major program. 

Both services are likely to look favor- 
ably on any smaller segment of the work 
that could be placed in the San Diego 
Division to help keep this operation as 
part of the mobilization base, he added, 
but no specific program was revealed. 

“Lean” was a word Lewis also applied 
to the over-all General Dynamics struc- 
ture. Uncertainty caused by the exist- 
ence of corporate offices in both New 
York and San Diego has been resolved 
by elimination of the San Diego office, 
Lewis said, and corporate office expenses 
have been cut by one-third. 


Washington— Preliminary estimates of 
domestic airline activities for 1962 in- 
dicate that traffic for the year will in- 
crease 8%, compared with 1% in 1961, 
and that net earnings will be in the 
break-even area, compared with a 534 
million loss last year. 

Figures used in the estimates, com- 
piled by the Air Transport Assn., were 
based upon nine months actual opera- 
tions and three months estimated. The 
8% passenger revenue mile increase for 
the domestic trunkline industry com- 
pares with a 9.5% increase forecast last 
month by Aviation Week (Nov. 19. 
p. 41). At that time. Aviation Week 
predicted a 525-million net profit for 
the industry during 1962. The ATA has 
declined to set a fixed net earnings or 
loss figure, but stated that the trunk- 
lines "as a group will just about break 

In its estimates, ATA said domestic 
trunklines will report a total of 31.9 
billion revenue passenger miles in 1962, 
against 29.5 billion flown in 1961 . U. S. 
mail ton miles will show a 10.1% in- 
crease, express ton miles. 17.1% and air 
freight, 25%. 

For the consolidated industry- 
trunklines, local service, international 
and overseas carriers, helicopter, intra- 
Hawaiian and intra-Alaskan airlines— 
revenue passenger miles will show an 
increase of 10.7%. Number of passen- 
gers carried bv the group will increase 
7.3% over last year. 

Air cargo-mail, express and freight- 
paced the airline growth in 1962. Close 
to 1.3 billion revenue ton miles of air 
cargo were hauled in 1962, an 18.7% 
increase over the 1961 volume. 

In a year-end statement. ATA said 
that during the Cuban crisis, a total of 
290 four-engine airline transports were 
made available to the military services 
during the 18 days beginning Oct. 23, 
when the emergency reached its height. 
Of this total, 30 aircraft were pure jets. 

A total of 179 propeller aircraft and 
23 turbojet or turbofan transports were 
actually put into service for the Cuban 
airlift. According to the ATA, its Mili- 


Northeast Control 

New York— Hughes Tool Co. took 
formal control of Northeast Airlines last 
week when the Atlas Corp.’s holdings in 
the airline were transferred to the tool 
company. 

Holdings include 56% of the common 
stock and promissory notes of Northeast 
held bv Atlas. Hughes Tool is wholly 
owned by Howard R. Hughes. 


tary Bureau operated on an "around- 
the clock” basis to handle aircraft flow 
from airlines to the armed services. 

For the 12-month period ending 
Nov. 30, the airline industry compiled 
a passenger fatality rate of 0.'28 per 100 
million passenger miles, compared with 
a fatality rate of 0.60 in the same 12 
months last year. Fatality rate was 
0.31% in Calendar Year 1961. 

The ATA report said that as of June 
30. there were 173,453 people employed 
by the airlines, a net increase of 6,699 
over 1961. Annual payroll as of the 
same date was 51.2 billion, an increase 
of SI 08 million over the same period 
a year ago. Average annual wage per 
employe in the airline industry was 
56,97 1 . According to Commerce Dept, 
figures, average annual earning for full- 
time emploves in all industries was 
54,843 in 1961. 

On the subject of equipment, ATA 
said that by June, 1962, the airlines had 
accepted delivery of 566 turbine-pow- 
ered aircraft. Of this total, 226 were 
turboprops and 340 were pure jets. 
Total of 160 turbine aircraft are now on 
order for delivery up to 1965. 

Total airline fleet of aircraft of all 
types, including helicopters, at year’s 
end will be about 1,620. Scheduled air- 
lines have invested more than 53.5 bil- 
lion in turbine-powered aircraft. 

Local sendee carriers will report im- 
pressive gains for 1962, according to 
ATA. The 13 local airlines carried an 
estimated 7.8 million passengers in regu- 
lar sendee during the year, a 21.7% in- 
crease over 1961. Passenger revenue 
miles rose 19.5% and air freight 
climbed 31%. Local service carriers 
operated over 51.12S route miles and 
served 580 cities in 1962. 

Internationally, airlines carried 73.7% 
of all overseas" travelers. The ATA 
said that during the first six months of 
1962, 1.6 million travelers flew over- 
seas and 569,1 1 1 went by ship. 

In this period, 50.2% of all air travel- 
ers flew on U. S. flag airlines, although 
61.8% of all air travelers were U. S. citi- 
zens. On the transatlantic routes, U.S. 
flag share of all U. S.-Europe air traffic 
was only 35.1%. 

Number of passengers carried on in- 
ternational and overseas U.S. airlines 
will show an increase of 16%. Revenue 
passenger miles are expected to show a 
similar gain. Freight ton miles will rise 
17.5% over last year and express ton 
miles will show a 37% improvement. 
Total revenue ton miles on all-cargo 
international flights are expected to rise 
30.6% in 1962, compared with 1961, 
according to the ATA estimates. 
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AIRLINE OBSERVER 

► Local service airlines flew 138.5 million revenue passenger miles in Novem- 
ber, an 18.5% increase over the same month last year. Revenue passenger 
miles for the first 11 months of the year reached 1.5 billion, an increase of 
19.5% over the corresponding period last year. Load factor for the January - 
November period was 42.4%, compared with 41.7% in the same 1961 

»■ There were no signs as of late last week that a decision in the U. S.-Tahiti 
route case was imminent, although it has been five months since the Civil 
Aeronautics Board gave assurances that it would act with expedition on 
this portion of the Transpacific Route Case. Issue of whether Pan American 
World Airways or South Pacific Airlines, which serves Tahiti from Honolulu, 
should operate the Tahiti-U. S. mainland route has been in question for 
almost four years. During most of that time, the privately-owned French 
carrier TAI has served the route on a monopoly basis. 

► Despite their widening political rift, Russia and Communist China this 
month signed an air freight and mutual services agreement which the parties 
said “is expected to increase shipments on the nations' respective airlines." 

► New low fares were introduced last week on the Boston-New York-Wash- 
ington route by Eastern Air Lines and Northeast Airlines after the CAB 
dismissed complaints filed by each carrier against the other. Northeast 
alleged that Eastern’s fares arc “rate-war” rates, and Eastern's complaint 
alleged that Northeast’s rates were not reasonably related to costs. Eastern's 
fares will apply to off-peak Air-Shuttle flights and are S3 less than standard 
Air-Shuttle rates, or $10 between New York and Boston and S12.00 between 
New York and Washington. Northeast's stand-by, no-reservation fares are 
now S9.52 between Boston and New York, S1L43 between New York and 
Washington. 

► Shannon Free Airport Development Co. executives are working on a plan 
to sendee pure jet cargo freighters, such as the Douglas DC-SF, by making 
Shannon a cargo feeder-line airport for common market countries. Officials 
feel such sendee will be of value in view of immense cargo loads carried by 
jet freighters, along with duty and customs advantages offered in the free 
airport zone. 

► Finnair is buying up the majority interest in Kar-Air, privately-owned 
Finnish airline operating charter business between Finland and southern 
Europe and a limited domestic sendee in Finland. The move helps to 
explain Finnair’s recent order for six Caravellc Super B transports powered 
with Pratt & Whitney JT8D-1 turbofan engines. Finnair presently operates 
four Mark 3 Caravcllcs. At the time of the new order, industry sources said 
Finnair was considering, increasing its charter activity and so required a 
larger jet fleet. 

► Aeroflot expects to increase traffic to “about 35 million passengers” in 1963, 
compared with 29-30 million in 1962, 21.8 million in 1961. and 16 million 
in 1960. The Soviet carrier’s 1963 target indicates a slower rate of traffic 
growth than in 1962, when numerous tariff cuts and promotional fares were 
found necessary to keep aircraft reasonably filled. 

► Federal agencies concerned with inspection and clearance of air travelers 
and cargo now will pay rent for the space occupied at international airports. 
Budget Bureau has notified these agencies that plans for such rentals will be 
included in their Fiscal 1964 budgets: Immigration and Naturalization Serv- 
ice, Public Health Sendee. Bureau of Customs and the Plant and Animal 
Quarantine Service. In the past, airports have borne the costs of the space 
used by these governmental agencies. 

► Delta Air Lines last week purchased two additional Douglas DC-S turbofan 
transports at a cost of SI 1 million, bringing its DC-8 fleet up to a total of 10. 
Two of the original eight DC-8s have been converted to turbofan power, 
using the Pratt & Whitney JT3D forward fan engines. Conversion of the 
remaining six DC-8s will begin in May, 1963, and be completed in October. 


SHORTLINES 


► Aeroflot’s twin-turboprop An-24 trans- 
ports and twin-turbofan Tu-124 aircraft 
will be placed in regular service on 
about 50 Soviet routes in 1963. Both 
planes began scheduled passenger serv- 
ice in November. With the medium- 
range Tul24s and An-24s available, 
Aeroflot expects to carry almost 75% 
of its passengers in turbine-powered 
transports in 1963. It says “piston- 
powered transports will serve only 
residents of little towns and district 
centers.” 


► British Aircraft Corp. will equip pas- 
senger cabins of its BAC 1 1 1 jet trans- 
port with a new type of electrolumines- 
cent lighting developed by the Sierracin 
Corp. of California. The new lights, 
previously used only for cockpit panel 
lighting, provide a uniform surface of 
light. 

► Federal Aviation Agency has with- 
drawn proposed rules that would have 
required high performance aircraft in 
the 6,000- to 12,500-lb. class to meet 
transport airworthiness standards. Be- 
cause of comments received from the 
aviation industry, FAA concluded that 
the proposed rule making included 
standards that were unnecessarily rc- 

► General Dynamics/Convair has been 
awarded a National Aeronautics and 
Space Administration contract to study 
creep, a problem involved in the devel- 
opment of a supersonic transport air- 
craft. Study will seek methods to cor- 
rect or restrict the tendency of metals to 
creep or elongate when subjected to 
certain combinations of stress and high 
temperatures. 

► International Civil Aviation Organi- 
zation has assigned two teams of com- 
munications and air traffic control ex- 
perts to Africa and the Middle East to 
recommend and assist in improvements 
of airways navigational facilities in these 
areas arid prepare reports for govern- 
mental guidance in long-term handling 
of systems. 

►Japan Air Lines will increase trans- 
pacific schedules to 1 1 round-trip flights 
per week beginning next spring. Six 
of the flights will operate to Tokyo from 
Los Angeles, four from San Francisco 
and one from Honolulu. 

► Mid-air collision involving United 
Air Lines and TWA over New York 
City on Dec. 16, 1960, has resulted in 
41 negligence suits against the airlines 
and the federal government totaling 
more than S30 million. 
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You are looking at the newest PCM recorder de- 
signed to meet IRIG standards: the CP-200. This is 
not an adaptation of an FM or analog system. It's a 
pure PCM machine, especially designed to operate 
at 1000 bpi. (Maximum transfer rate: 120 Kc char- 
acters per second.) The CP-200 offers you this — 
and many other outstanding features. It has seven 
speeds, each electrically switchable from the front 
panel. It has a pulse position monitor and time 


B correction circuits to let you correct static errors 
caused by skew and gap scatter. It has modular con- 
struction, plug-in amplifiers and heads. And it bears 
the Ampex name— your assurance of reliable, su- 
perior performance. For more details on the CP-200 
write the only company providing recorders, tape 
H and memory devices for every application: Ampex 
Corporation, 934 Charter St., Redwood I amdcv I 
M City, Calif. Worldwide sales and service. I*”"* ! 




Why Douglas took its DC-8 
through the sound barrier 


Breaking the sound barrier subjects a giant jet to 
conditions more severe than any it will meet in nor- 
mal flight. No other jetliner had done it before the 
DC-8 test ... or has done it since. 

But Douglas wanted to make sure that the DC-8 
had the extra dependability characteristic of all 
Douglas transports . . . quality that would safely see 
it through emergency over-speed situations. 


A design philosophy which always provides an 
extra margin is why Douglas transports perform so 
well when the going gets rough. For example, here are 
a few important features that only the DC-8 and 
DC-8F, among all jet transports, possess: 
Automatic paralleling electrical systems ... if one 
fails, the other takes over. 

Mechanical or cable engine and fuel controls . . . 
require no electrical or other sources of power. 

In flight engine reversal capability at all altitudes . . . 
allows rapid deceleration for landings or when 
meeting turbulence. 

Wings joined at the center . . . not at sides of fuselage 
where the heaviest load concentrations occur. 
Rudder-pedal steering on runways . . . gives better 
ground control at all speeds and allows control at 
minimum speeds. 

The above are only a sampling of Douglas exclu- 
sives. There are many more, not visible to the naked 
eye, but of vital importance when an extra margin of 
durability, dependability or performance is needed. 







ROCKETS FIRED BY A UH-1A impact on a target in 
500 ft. ahead of the helicopters. Grenades and napalm also have been dropped from helicopters during some engagements. 


Armed Helicopters Escort U.S. Troop, 


Cargo Aircraft in Vietnam Guerrilla War 


By Erwin J. Bulban 


Tactical employment of armed heli- 
copters against ground personnel is be- 
ing studied under field conditions for 
the first time by U. S. Army personnel 
in South Vietnam. 

About 11.000 military personnel arc 
providing technical training and aid 
to the Vietnamese, including arms and 
training in their use. transportation of 
men and supplies and evacuation of 
wounded (AW Nov. 12, p. 92). 

Only three airports arc available in 
the country, surface transportation is 
poor and the majority of movements, 
including surprise raids on Viet Cong 
guerrilla forces using paratroops from 
fixed-wing aircraft and ground troops 
from helicopters, are conducted by air. 

Earlier helicopter support suffered 
severe casualties from hidden guer- 
rilla forces, which the U. S. Army is 
countering by providing armed escort 
helicopters which arc triggered into ac- 
tion whenever U. S. troop-carrving heli- 
copters arc fired upon. Initial Army 
unit to provide such support has been 
the Bell UH-lA-equipped Army Trans- 


UH-1A FIRES A BURST of .30-cal. machine gun fire while flying at low altitude. Photo 
was not identified as being an actual combat scene and activity around trucks in the rear 
indicates that it may have been a practice mission. There also is a possibility that it may 
have been exploratory fire into a suspect area near a post. 



TIGHT FORMATION IS HELD by low-flying UH-lAs during escort mission for troop-carrying CH-21s, not shown. 
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You get lots of e k h* 
in your Teflon hose 
from Anaconda 

•ENGINEERING KNOW-HOW 

When you specify Anaconda, you name a qual- 
ified source to the military services for TFE 
(Teflon f) hose. And you get a lot of engineering 
know-how besides. 

• Anaconda TFE hose assemblies meet the 
requirements of MIL-H-25579. 

• Anaconda is an approved source of TFE 
hose for engine and airframe contractors 
and subcontractors. 

• Anaconda offers technical services to 
NASA, Air Force, Navy, and prime and 
subcontractors in missile and aircraft work. 

We furnish TFE hose for hydraulic, fuel and 
pressure lines, especially where corrosion is en- 
countered. The Teflon core, covered with stain- 
less steel wire braid conveys fluids efficiently at 
temperatures from —65° F to 450° F. Sizes 
range from —4 through —20. 

For additional information on TFE hose, or 
metal hose for aerospace requirements, write 
Anaconda Metal Hose Division, Anaconda 
American Brass Company,' Waterbury 20, Conn. 

In Canada: Anaconda American Brass Ltd,, 
Montreal 2, Quebec. 


AnacondA 



GENERAL ELECTRIC XM7S grenade launcher mounted on Bell UH-1A helicopter was successfully demonstrated recently to Defense Dept, 
officials at an Army Materiel Command review at Ft. Bragg, N. C. Device, which loads 40mm. grenades, was designed by Springfield Atm- 
orv. an Army Weapons Command facilitv, and developed by Ford Motor Co.’s Special Military Vehicles Operations under subcontract to 
GE’s Missile Production Center in Burlington. Vt. GE makes turret, feed mechanism and other items, then assembles the complete 
weapon for Army. Helicopter vulnerability in South Vietnam fighting has emphasized need for this type of weapon. It is designed for 
use against sources of enemy ground fire directed at helicopters and against trucks and other light military vehicles. 


port Tactical Transport Helicopter 
Command, transferred from Okinawa 
and armed with field-improvised ma- 
chine guns and rocket packs. 

Indications are that these efforts arc 
to be increased soon with introduction 
of Bell UH-1B helicopters fitted with 
specially designed four-gun (two pairs 
on cacli side) traversing installations di- 
rected by internal tracking sights. This 
marks a considerable increase in fire- 
power capability and improved crew 
safety. 

Current armed UH-lAs utilize an im- 
provised gunsight consisting of a sheet 
of Plexiglas, adjustable vertically in a 
frame mounted from the cabin roof in 
front of the pilot. Bullseyes are marked 
on the Plexiglas. Each pilot calibrates 
the sight by taking his machine up 
for a practice mission, noting the im- 
pact of weapons on the ground or water 
and marking a "beadsight" alignment 
with the bullseyes on the helicopter 
windshield with grease crayon. Guns 
are former tank weapons, bolted to the 
helicopter’s skid gear. Crews generally 
rely upon bullet-proof "flak" vests for 
personal protection, although plastic 
and aluminum lightweight "tipping” 
armor is being evaluated in Vietnam. 
Armor relies on tipping the penetrating 
slug broadside to lessen its penetration 

Turbine-powered UH-lAs, under- 
going their first combat experience, have 
shown considerable ruggedness and re- 
liability in the field. They operate in- 


dependently for davs and weeks away 
from base facilities when assigned to 
forward ground units, with parts and 
fuel being airlifted to them. Mainte- 
nance, including engine changes, is 
generally performed by crews situated 
under trees and with rudimentary serv- 
ice facilities. Utilization is generally 
limited only by logistical support. 

In addition to armed escort, unarmed 
UH-lAs also provide troop-carrying, 
reconnaissance and gun-laying missions 
assisting piston-powered Vertol CH-21s 



MACHINE GUN. taken from a tank and 
jury-rigged to a UH-1A, is loaded prior to 
mission. Note vertical gun-charging rod be- 
hind man’s right arm. 
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and Sikorsky H-54 Army and Marine 
helicopters. Medical evacuation is also 
handled. In one such mission after 
dark, a UH-1 lifted 10 wounded and 
its three crewmen while under small- 
arms guerrilla fire. It then went on 
to flv approximated seven hours that 
night to transport 18 wounded Viet- 
namese out of battle areas. Aircraft 
often land in water up to doorsills in 
rice paddies to deliver or pickup troops 
—a pilot of an armed UH-1A, whose 
rocket pack had been hit by ground 
fire, doused the fire by dunking his 
helicopter in a convenient paddv in 
water over the doorsill. 

One UH-1 A, attached to a medical 
evacuation unit, flew approximately 150 
hr. in a month. 

Strain of combat flying indicates 
some needed improvements. Tail boom 
skins have cracked, for example, due 
to stresses imposed by numerous sharp 
rudder deflections when flying at 100- 
110 kt. The manual often is tossed 
away in the battle area and sharp ma- 

ground fire or to thread between trees 
in nap-of-the-earth flying to avoid de- 
tection and present a minimum target 
to the enemy. 

UH-1 A rotor-blade bonded honey- 
comb construction is standing up well 
under ground fire— slugs estimated at 
.45-cal. have completely penetrated 
these members at an angle without 
being noticed bv the pilot until after 
landing. 
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MICROMINIATURE DIGITAL COMPUTER, left, constructed largely of semiconductor microcircuits, weighs less than 17 lb., occupies 
0.2 cu. ft. volume including input-output and digital-to-analog conversion. Computer was developed by Univac Division of Sperry Rand 
Corp. Parallel-type organization gives machine moderately high speed. Module containing 192 semiconductor microcircuits (right) is 
one of three that moke up arithmetic unit Seven-layer interconnection board is visible in view shown. 


Microcircuit Use Slashes Computer Size 


By Philip J. Klass 

Operational microminiature digital 
computer with capacity' sufficient for 
ballistic missile explicit guidance, which 
weighs less than 17 lb. and occupies a 
volume less than 0.2 cu ft. including 
input-output and digital-to-analog con- 
version circuitry, has been developed by 
the Univac Division of Sperry Rand. 

New "Microtronic" computer, small- 
est machine of its capacity yet reported, 
is constructed largely of semiconductor 
microcircuits. It uses a magnetic thin- 
fihn memory which can be programed 
electrically with non-destructive read-out 
of stored data. 

Feasibility Model 

Feasibility model, designed and built 
with company and Air Force Systems 
Command funds, was demonstrated 
last week to government and industry 
representatives at the company's plant 
in St. Paul. 

Major size and weight reduction in 
avionics equipment usually results in 
higher manufacturing cost. For this rea- 
son. Univac has placed heavy emphasis 
on using construction techniques which 
lend themselves to batch processes and 
automation, according to Sidney Mc- 
Donough, head of Univac’s microtronics 

Comparison cited by McDonough 
suggests that this objective has been 
achieved. The new Microtronic com- 
puter is only 4 the weight and t the size 
of a predecessor computer with compar- 


able capacity which Univac built in 
small quantities, known bv the acronym 
of ADD. The latter employed cordwood 
construction with conventional minia- 
ture components and transistors. The 
new Microtronic computer is expected 
to cost only one quarter as much as the 
larger, heavier machine. McDonough 
says. Estimated cost of the new com- 
puter in quantities of a dozen or more 
is under SI 00,000. 

Univac also placed considerable em- 
phasis on a mechanical design which 
would provide efficient dissipation of 
internal heat without the need to use 
internal liquid or forced air cooling. In 
the new design, the hottest point inside 

has a temperature which is only 8C 
above that of the external computer 
case. McDonough says, based on thcr- 

Thc computer is designed for opera- 
tion over the ambient temperature range 
of -55C to 125C. 

Computer Details 

Because semiconductor microcircuits 
available at the time the machine was 
designed were relatively slow speed, Uni- 
vac designed the computer for parallel 
operation to maximize computation 
speed. The feasibility model uses 16-bit 
word length for instructions. For the 
operand the word length can be 16 or 
32 bits with the length determined by 
the computation precision desired and 
controlled by the computer program. 

Here arc the computation times for 


six different arithmetic operations: 

• 16-bit add/subtr.: 8 microsec. 

• 32-bit add/subtr.: 1 2 microsec. 

• 32-bit product: 29-50 microsec. 

• 16-bit quotient: 72 microsec. 

• 16-bit sq. root: 12 microscc. 

• Replace add: 1 2 microsec. 

Feasibility model is designed to pro- 
vide -1.096 16-bit words of storage, but 
only 1,024 words were installed during 
last week’s demonstration. The memory 
provides fully random access. Cycle 
time is four microseconds, but the lim- 
iting factor is the speed of presently 
available microcircuits rather than the 
thin-fihn memory itself. 

Memory Capacity 

Scratch-pad memory (destructive 
read-out) also uses magnetic thin-fihn 
and has a capacity of 516 16-bit words. 

Physical organization of the computer 
is such that it can be made into a gen- 
eral purpose machine for a broader 
range of aerospace applications by in- 
stalling additional memory capacity. 

The next phase of the Univac project 
will be to build such a computer with 
expanded storage capacity, using an op- 
erand word length of 24-bits while re- 
taining the 16-bit instruction. 

Bulk of the semiconductor micro- 
circuits used in the feasibility computer 
were supplied by Texas Instruments, 
mth the remainder obtained from Sig- 
netics. A batch of Fairchild Semicon- 
ductor units are currently under life test 

The feasibility model contains a total 
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UNITED CONTROL is here . . . with a control- programmer in production to move the Navy’s 
Polaris A-3 missile through its critical propulsion phases . . . and with a programming capability to 
assure the successful launch of any missile against a distant threat to world peace. For the Polaris A-3, 
United Control teamed with its subsidiary, Pa lomar Scientific Corporation, to design and manufacture 
a compact sequencing package employing various complex instruments. Despite the complicated 
nature of this programmer, United Control has met or exceeded the stringent design and reliability 
specifications characteristic of the Polaris project. □ Here, as in the hundreds of control systems 
made by United Control, reliability is the key. For aid in solving the many intricacies of flight and pro- 
pulsion, environmental and temperature controls, or sophisticated accessory systems and components, 
call United Control Corporation: serving the aerospace industry . . . where reliability counts! 


of 1.243 semiconductor microcircuits 
plus a total of 709 conventional compo- 
nents for functions where no suitable 
microcircuits were available. This count 
docs not include the individual de- 
posited magnetic dots in the thin-film 
memory stacks. Of the 1,243 micro- 
circuits; 596 are used in the central com- 
puter, which employs no conventional 
components, with another 340 in the 
memory and 307 in the input-output 
portion of the machine. 

Previous Computer 

Previous ADD computer had a total 
of nearly 29,000 conventional compo- 
nents, or roughly 1 5 times as many as 
arc required in the new model because 
of the use of semiconductor microcir- 
cuits. (While the ADD had about 50% 
more memory and more built-in instruc- 
tions. its computation speed was much 

This is expected to have a salutary 
effect on the reliability of the new ma- 
chine. If each microcircuit exhibits a 
mean-time-between-failure equivalent to 
that of three conventional transistors 
(based on having roughly the same num- 
ber of semiconductor connections), then 
the new machine should have a incan- 
timc-betwcen-failure of about 15,000 
hr., according to Univac's calculations. 

There have been no failures to date 
in the feasibility model, but its total 
operating time has been relatively short. 

Company tests on individual micro- 


circuits. subjected to 45 hr. of vibration 
tests at 1 2g at frequencies out to 2,000 
cps. have produced no failures. A group 
of 300 Fairchild microcircuits have been 
operated in an arithmetic unit at room 
temperature for more than 3,000 hr. 
without a single failure, McDonough 
reports. 

Univac's reliability group conducts its 
own detailed post mortems on any units 
that fail. Two semiconductor microcir- 
cuits which were “dead-on-arrival" from 
the supplier were dissected to detennine 
the cause. One failure was due to a tiny 
scratch on a connection wire which 
caused it to break during shipment from 
the supplier. 

Second failure was due to what is 
called "purple plague”— a crystallization 
which sometimes occurs during high- 
temperature bake-out tests allowing the 
connection wire to break loose from its 
point of bonding on the semiconductor 
crsstal. 

Important Lessons 

Use of semiconductor microcircuits 
requires much closer coordination be- 
tween the computer designer and the 
microcircuit designer than fonnerlv was 
required when conventional components 

For example, computer designers 
have been oriented previously to use 
diodes wherever possible to replace tran- 
sistors because of their lower cost, even 
when more diodes were required. But in 


microcircuits, there is little if any addi- 
tional cost in the fabrication of trans- 
istors over diodes so now the computer 
designer can think in terms of all-trans- 
istor circuits with a gain in perform- 

Similarly, the microcircuit designer 
must learn more about the requirements 
of the computer designer since a small 
change in the microcircuit design can 
have a major impact on computer com- 
plexity' and cost. 

Fan-out Capability 

By working with Texas Instruments 
microcircuit engineers to modify their 
standard designs, Univac was able to 
reduce the number of microcircuits re- 
quired for its new computer by 35%. 
In two of these microcircuits, for in- 
stance, emitter followers were added 
which increased the fan-out capability 
from 5 to 32, according to Ted Sammis, 
Univac project engineer. (Fan-out refers 
to the number of microcircuits which 
can be connected to the output of a 
previous stage.) 

In some cases the microcircuit modi- 
fications were to increase speed or to 
reduce power consumption, important 
considerations for aerospace applica- 

The feasibility model power con- 
sumption is only 53 watts. To achieve 
this low figure, Univac engineers used a 
basic clock rate 750 kc.. about 30% 
lower than that of the ADD machine 



MAGNETIC THIN-FILM MEMORY (left) is designed to provide 4,096 words of program storage, which can be electrically changed and 
read-out non -destructively, plus 512 words of scratch-pad storage. Only 1.024 words of program memory are installed in photo above. 
Microcircuit module construction details arc shown (right). Long leads on one edge of the microcircuit arc bent around body and sol- 
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The tools, the techniques 
and talent for building 
space flight structures 


The products and production facilities pictured 
here prove Rohr’s capability in the field of fabri- 
cating complex space flight structures. From 
ground support equipment to propulsion hard- 
ware to satellite components the capability is 
here. A unique combination of men, imagination 
and modern machines solving serious problems 
in manufacturing _ 
methods and mate- 
rials. Address specific 
questions to Market- 
ing Manager, De- 
partment 145, Rohr 
Corporation, Chula 
Vista, California. 
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monitor unit is a means of estimating 
position from the radar by range and 
bearing. 

However, the equipment for Gatwiek 
is considerably simpler. Besides the 
ability to lock' into the Marconi S.232 
radar, it can be used with the Cossor 
ACR.6 live radar. Ministrv of Aviation, 
which controls Gatwiek. will use the 
simulator for controller continuation 
training. Additional feature is provision 
of radar beacons for reporting points: 
locking the training unit into the live 
radar adds further complexity for the 
student. 

Solartron also is developing a video 
map for use with ATC radar display 
systems. Resolution is on the order 
of a thousandth part of the maximum 
range to be displayed: this implies a line 
thickness of 200 vd. in a range of 100 

Linearity does not exceed 100 vd.. 
or 1 % of the actual range, whichever 
is the greater. Solartron also says that 
display expansion ratios in excess of 
100:1 are possible, so that very short 
ranges can be used if necessary. System 
uses a moving coil deflection system 
to keep bearing accuracies high. 

Video map now under development 
at Solartron’s production plant near 
Farnborough is predicated on London 
(Heathrow) Airport, the main interna- 
tional arrival and departure center, and 
includes visual presentation of the air- 
nays boundaries along with the Heath- 

will be used when Ministry of Aviation 
establishes its new joint civil-military 
air traffic control headquarters and re- 
gional organization. 

New headquarters will be headed by 
Air Vice Marshal Sir Laurence Sinclair, 
who has been appointed bv Minister of 
Aviation Julian Amery as first controller 
of the National Air Traffic Control Sen- 
ice System. 

Initial steps toward eventual amalga- 
mation have already been made. For 
instance, four former Royal Air Force 
radar centers, one in Northern Ireland 
and three in Great Britain, are now 
being used to control both civil and 
military traffic in the upper airspace, 
over 25.000 ft. Starting early next year, 
eight new civil radar centers will conic 

Under the United Kingdom concept 
of airspace usage, the space will be di- 
vided vertically into three layers: 

• Upper airspace, above 25.000 ft., will 
consist of a single entity within which 
an area control svstem will sene all air- 
craft. 

• Middle airspace, from 5,000 ft. to 
25.000 ft., divided into the controlled 
airspace system— ainvays and control 
/ones, and the remainder. Aircraft fly - 
mg in the controlled system will get 
both planning and radar control sen- 


ices. In the remainder of the airspace, 
sendees such as radar surveillance. mili- 
tary jet aircraft recovery and flight in- 
formation will be made available. 

• Lower airspace, outside of control 
zones and below 5.000 ft., in which air- 
craft will follow rules of the air. but 
with sendees such as flight information, 
diversion control and distress aids avail- 
able. 

To cut the workload of radar con- 
trollers. a new section is being devel- 
oped which will be responsible for 
identifying all aircraft entering into the 
control system. Each so-called “raw” 
blip will then be marked to indicate it 
is under control and for allocation to 
sector radar controllers. 

For the future. Ministry scientists arc 
studying possibilities of semi-automatic 
ladar tracking, which would be capable 
of feeding an automatic data processing 
system in the flight planning section. 

Target date for the new London con- 
trol center is 1965. Construction of 
several sector control centers is now 
under way. 
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► Soviets Propose Gravity Wave Test- 
Possibility of measuring low-frequency 
gravitational waves by means of a Mich- 
clson type interferometer with one arm 
perpendicular and the other parallel to 
the direction of wave propagation, in 
which waves would cause periodic shift 
of interference bands, has been sug- 
gested by Soviet scientists. All optional 
paths in the interferometers would have 
to be in a vacuum. Several such devices 
would have to be used and their meas- 
urements correlated because the direc- 
tion and frequency of gravitational 
waves is unknown, according to M. Ye. 
Gertsenshtcyn and V. I. Pustovovt, 
writing in the Zhurnal cksperimental- 
'noy i teoreticheskoy fiziki, p. 605. 

► Sign of the Times— Microelectronics 
engineering department has been 
formed by Sprague Electric. North 
Adams. Mass., one of the nation's larg- 
est producers of conventional compo- 
nents. The action follows on the heels 
of the announcement that Coming 
Glass Works, another major compo- 
nent supplier, has acquired "a substan- 
tial interest” in the Signctics Corp.. a 
major supplier ot semiconductor micro- 
circuits. The five-man Signetics board 
will be expanded to include three direc- 
tors from Corning. 

► Laser Research Summary Availablc- 
"Lasers for Aerospace Weaponry" is 
the title of a -IS-page report prepared 
by Air Force's Aeronautical Systems Di- 
vision and now available for SI. 2 5 from 
the Office of Technical Services. Com- 


merce Dept.. Washington 25. D. C. 
The report was prepared last spring and 
therefore does not include recent ad- 
vances but is a good summary of basic 
laser technology to that date. 

► Particle Acceleration by Light— Ex- 
periment which disclosed that an in- 
tense beam of light directed along the 
axis of a long solenoid through which an 
electric current is passing accelerates 
charged particles in the path of the 
beam, has been reported by Prof. A. 
Kolomenskiv and candidate of science 
A. Lebedev according to Izvestia. The 
two Soviet scientists suggest that the 
effect could be used to accelerate parti- 
cles to very high energies in basically 
new types of accelerators having advan- 
tages over present designs. Also, it 
could be used for amplification of radio 
waves, the two Soviet scientists suggest. 

► Qualified Products Lists Planned- 
Defense Electronics Supply Center 
(DESC) will soon establish a Qualified 
Products List (QPL) for the following 

• Variable resistors, wirewound, preci- 
sion to MIL-R-12934C. 

• Copper-clad laminated plastic sheet, 
for printed wiring, to MIL-P-13949C. 

• Variable resistors, non-wirewound, 
lead-screw actuated, to MIL-R-22097B. 

• Fixed film resistors, established relia- 
bility, to MIL-R-551S2. 

Interested manufacturers should con- 
tact DESC, 1507 Wilmington Pike, 
Dayton 20, Ohio. Attn: DESC-EQ. 

► Martin Balances Computer Loads— 
Better utilization of digital computer 
facilities at Martin’s Baltimore and Den- 
ver facilities is expected as a result of 
high-speed data transmission system 
which went into operation in Decem- 
ber. At night, leased telephone circuits 
not in use arc employed to transmit 
data from Denver to Baltimore or vice 
versa at a rate of up to 5,000 alpha- 
numeric characters per second for proc- 
essing by least loaded facility. 

► Call for Authors— Upcoming avionics 
conferences, which have issued calls for 
reports, together with closing date for 
receipt of abstracts, arc as follows: 

• Human Factors in Electronics, Wash- 
ington. D. C.: 300-word abstracts by 
Feb. 1 to Rube Chcrnikoff, Naval Re- 
search Laboratory, Code 5124, Wash- 
ington 25, D. C. 

• Antennas & Propagation Symposium, 
Boulder, Colo.: 100-word abstract and 
1,000-word summary by Mar. 1 to Her- 
man V. Cottony. NBS Boulder Labora- 
tories. Boulder. Colo. 

• Wcscon, San Francisco: three copies 
of 200-word abstract and 1,000-word 
summary bv Apr. 1 5 to Dr. J. D. Noe, 
Suite 2210. 701 Welch Road, Palo 
Alto, Calif. 
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Space Control Center to Open in 1964 


By Barry Miller 

New multi-million dollar Integrated 
Mission Control Center (IMCC) which 
will directly control and command Na- 
tional Aeronautics and Space Adminis- 
tration's manned spacecraft flights, be- 
ginning with Gemini rendezvous mis- 
sions. is expected to begin limited op- 
erations in Houston by mid-1964. 

Situated within building complex 1-3 
at the Clear Lake site of NASA's 
Manned Spacecraft Center, the Inte- 
grated Mission Control Center will be 
the central control and direction point 
for all activities related to operational 
support of the agency’s manned space 
flight missions. 

It will have jurisdiction over and will 
direct the Ground Operational Support 
Systems (GOSS). This includes all of 
the communications, data handling and 
tracking, and data acquisition compo- 
nents. such as the Project Mercury Net- 
work and flight operations support sys- 
tems. associated with ground support 
of manned space flight. 

have responsibility for implementing 
the center and integrating GOSS into 
it may be picked by NASA shortly after 
the first of the year. Ten large avionics 
companies were invited to submit bids 
for this role earlier this vear (AW Dec. 
3. p. 107). 

Companies believed to be bidding 
include International Business Ma- 


chines. Philco's Western Development 
Laboratories. Bendix. Raytheon. Lock- 
heed. International Telephone and 
Telegraph, Ccncral Electric. Radio 
Corp. of America. Hughes Aircraft and 
Space Technology Laboratories. 

In an earlier procurement. IBM was 
selected (AW Oct. 22. p. 26) to supply 
the real-time data processing complex 
for IMCC and will assume associate 
contractor status. 

IMCC also will support the Opera- 
tions Directorate staff at Manned Space- 
craft Center. This staff may direct 
spacecraft crews and exercise policy con- 
trol over the spacecraft mission profile. 
Target Date 

Tentative plans call for IMCC to 
become at least partially operational by 
July. 1964. for the Gemini rendezvous 
missions and lie fully prepared for the 
orbital Apollo flights in late 1964 and 
Apollo lunar flights in the first quarter 
of 1967. 

Besides its complexity and enormity, 
the IMCC is significant in a number of 
respects. It looms as the hub of all fu- 
ture manned space flight operations. It 
will incorporate a great many training, 
simulation and flight safety features. 
Additionally, it can exercise its own di- 
rect contact with spacecraft, supplemen- 
tary to the contact it maintains through 
the near and deep space instrumenta- 
tion facilities. 

IMCC will contain a pair of mission 


operations control rooms where the op- 
erational control team will be situated 
with staff support personnel nearby. Its 
technical systems will support GOSS, 
which will have the following functions: 

• Exercising command control using 
ground-based sources of information 
and data during normal or alternate 
missions and during any emergencies. 

• Providing central control and direc- 
tion for flights of unmanned spacecraft 
employed in manned space flight pro- 
grams.' 

• Providing over-all direction and con- 
trol of all mission support personnel 
during all phases of a mission from prc- 
launch through recovers'. 

• Providing scientific and engineering 
data to advance manned space flight 
and supporting technologies. 

Over-all mission responsibility and 
detailed flight responsibility within 
IMCC rest with the operational con- 
trol team, the decision making unit. It 
exercises its responsibility by directing 
any GOSS facility and offering direc- 
tions to the spacecraft crew. Staff sup- 
port personnel, adjacent to the mission 
control rooms, arc the recommendation 
and detail monitoring group and. at 
times, serve as executors of operational 
control team decisions. 

Recovery Control Centers 

IMCC will direct the Recovers Con- 
trol Centers (RCC). which will be the 
control points in the ground support 
of spacecraft re-entry and landing. RCC 
systems are expected to have high-speed 
data access to the IMCC computer 
complex, simulation and training sys- 
tems. communications systems and rc- 

IMCC’s physical plant consists of 
mission operations and support wings 
and a mechanical support building. The 
mission operations wing is a thrcc-story 
section with 1 1 3,000 sq. ft. and encom- 
passes the two mission operations con- 
trol rooms and the following mission 

• Communications areas, including 
among others, voice and intercom equip- 
ment rooms with sufficient space for at 
least 150 intercom stations: teletype 
message center containing teletypewriter 
equipment and high-speed parallel-bit 
page printers operating directly from 
communications equipment: communi- 
cations control room containing com- 
munications coordinator's position, 
communications director's console, wall- 
mounted display, complete technical 
control subsystems including monitor- 
ing console, teletype page printers and 


Apollo Crew Trainer Competition 

simulators,' or trainers, which are to provide realistic training of spacecraft crews 
and to aid in checking out the Integrated Mission Control Center (IMCC) under 
simulated flight mission environments is being conducted by North American Avia- 
tion’s Space &- Information Systems Div. 

As spacecraft contractor for the Apollo command and service modules, North 
American is responsible for the trainers and has invited industry to assist in the 
development task. Among the nine companies asked to submit bids as a result of 

sion. Curtiss- Wright. Minncapolis-Honcywcll. McDonnell Aircraft. Goodyear. Martin 
and ACF Electronics. Proposals are due in January . 

realistic training of the crew. They will include a computer to provide feedback 
information to activate spacecraft displays and provide basic mission profile data. 
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sion terminal equipment room to house 
terminal equipment for high- and low- 
speed data lines, plus rooms for com- 
mercial line distribution terminals and 

• Computer complex areas including 
input/output data processing subsystem 
(up to three medium-scale data process- 
ing subsystems), up to five large-scale 
data processing subsystems, up to five 
medium-scale data processing subsys- 
tems or their equivalent. 

• Mission control areas, directly asso- 
ciated with mission control functions, 
are on the second and third floors of the 
mission operations sving. These are 
duplicate areas, each having its own 
mission operations control room, so that 
parallel real-time mission operations or 
simulation and checkout exercises can 
be conducted. 

Mission operations control rooms will 
contain operating positions for person- 
nel directly concerned with mission op- 
eration and will have group display sub- 
systems for use by mission control per- 
sonnel and visitors. There will be 10 


to 1 > operating positions or consoles. 
Surrounding the control rooms will be 
data monitoring, data analysis and staff 
support function stations, all contain- 
ing displays and intercoms. 

• Recovery control and communica- 
tions areas will contain operating posi- 
tions. intercoms with appropriate dis- 
plav and plotting surfaces and closed- 
circuit TV. 

• Closed-circuit TV equipment area 
housing tenninal equipment, camera 
control, video switching and distribu- 
tion. pulse generation and distribution 
facilities. 

The three-story, 1 32,000-sq.-ft. sup- 
port wing is primarily for engineering 
office space, laboratory and technical 
services. The mechanical support 
building will contain equipment for 
critical and standby power to IMCC 
and chilled water for emergency air 
conditioning. 

IMCC will have five major support 
systems, or components. These are: 

• IMCC communications systems. 

• Simulation, checkout and training 
system (SCATS). 


• Display system. 

• Operational instrumentation system. 

• Real time computer complex. 

IMCC’s communications system will 

be the terminus of the GOSS ground 
communications system and will pro- 
vide all communications within IMCC. 
It will support the tsvo mission opera- 
tions control rooms and their support 
areas simultaneously without degrading 
performance or reliability of either. It 
will bring one control room up to mis- 
sion readiness status while the other is 
involved in a mission. 

During a simulated or real mission, 
beginning at countdown, IMCC com- 
munications will link itself with GOSS 
communications and spacecraft com- 
munications, routing and collecting 
data within the IMCC. During non- 
mission periods. IMCC communica- 
tions will support normal administra- 
tive traffic, logistics traffic, checkout and 
preparations for missions. 

For the simulation, checkout and 
training system, IMCC communica- 
tions will provide spacccraft-to-ground 
communications before and after liftoff 
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The Lockheed F-104 Starfighter’s air-conditioning 
and pressurization system “flies” within this 
pneumatic test stand, designed and built by 
Hamilton Standard. 

Two electrically driven 150-hp reciprocating 
compressors in the test stand simulate engine bleed 
air. This air, routed through aftercooler-water 
separator, surge tank, and furnace, is then sup- 
plied to the turbine fan and the test chamber. A 
150-hp turbine compressor simulates ram air. 
Capacity: bleed air, 55 lbs/min at 200 psig, 480°F; 
ram air, 130 lbs/min at 6 psig, 400°F; pressure, 
up to 1 lb/min at 550 psig. 

Building test stands of this type demands a 


high degree of technical competence in systems 
engineering, electrical, circuitry, pneumatics, hy- 
draulics, electronics, and packaging. At Hamilton 
Standard, these capabilities are integrated with 
quality manufacturing. 

Hamilton Standard has produced test stands 
for environment conditioning equipment, jet 
engine fuel controls, propellers, and a broad range 
of related aerospace systems and components. For 
the solution to your aircraft and missile test 
equipment problems, write: Sales Manager, 
Ground Support Equipment, Hamilton Standard 
Division of United Aircraft Corporation, Windsor 
Locks, Connecticut. 



Hamilton Standard 


for the IMCC and remote areas and 
pre-launch countdown communications 
between IMCC and Cape Canaveral 
and the recovery control centers. 

It also will furnish network com- 
munications circuits between IMCC 
and remote sites where a simulated re- 
mote site in IMCC will represent the 
worldwide network in a training or 
simulation exercise. 

The communications system is ex- 
pected to involve voice, television and 
digital data. During mission periods 
IMCC will control all communications. 
In non-mission periods, the control of 
C.OSS communications will be exer- 
cised by Goddard Space Flight Center 
in Grecnbelt, Md. 

Digital Systems 

Digital systems to be employed will 
include teletype, low-speed serial bit 
stream, high-speed serial bit stream and 
tclemetrv composite bandwidth data 
links. The IMCC digital communica- 
tions processing svstem will accept data 
words in various fonnats at speeds from 
45 bits/sec. to 2,400 bits/sec. and up 
to bit rates compatible with video band- 
width links. The processing system will 
upgrade the signal, detect and correct 
transmission errors, safeguard and re- 
lay data to proper parties in desired 
format and speed. 

Traffic storage capacity is also 

In non-mission periods, teletype will 
be the normal communications mode, 
with other modes available for check- 
out and simulation. In mission periods, 
digital communications will consist of 
teletype traffic such as tracking data, 
telemetry data, message text and real- 
time computed traffic, low-speed data, 
high-speed data and telemetry com- 

Video Circuits 

Two incoming video circuits will 

video from the launch area with remote 
control camera selection and video 
transmitted from the Apollo spacecraft 
through the Goldstone sites of the Deep 
Space Instrumentation Facility. 

Simulation, checkout and training 
svstem (SCATS) will support checkout 
of IMCC systems and the training of 
operational personnel under typical 
mission environments, according to 
Manned Spacecraft Center plans. 

SCATS is envisioned as a means for 
implementing system checkout for 
operational readiness checkout and gen- 
eral training of flight controller 
personnel. 

The implementation checkout will 
require continuing checkout and de- 
bugging of the operational and simula- 
tion systems. For operational readiness 
checkout, a comprehensive test program 
will assure that all parts of IMCC, in- 


cluding display systems, dynamic track- 
ing and data system, dynamic telemetry 
data networks, simulation training sys- 
tem and voice systems arc exercised. 

Display system will provide facilities 
for displaying both computer-derived 
and unprocessed data, obtained from 
ground support elements and the space- 
craft. It will include display control, 
selection and generation equipment, 
terminal display devices in the mission 
control rooms and adjacent staff sup- 
port rooms and for various system in- 
terfaces. 

The display system will be capable 
of handling a number of formats, 
alpha-numeric, X-Y plots, video, bi- 


level indicators and meter type in- 
formation, among others. 

It will support mission control, de- 
cision making and command initiation 
by the operations director and flight 
director. It will provide for monitoring 
crew biomedical and life systems per- 
formance. vehicle system performance, 
vehicle spatial position-vs.-time relations 
and ground systems status. 

Infonnation derived in the form of 
spacecraft telemetry data, ground-based 
radar data or manual inputs from the 
flight controllers at remote sites is to 
be made available to the communica- 
tions tcnninal equipment at the IMCC 
to be routed to the computer complex. 


WHO BUILT THE TIROS STRUCTURES? 



RCA developed the NASA weather satellite . . . Lavelle built the complex 
18-sided structure to carry its active components. Lavelle specializes 
n the precision fabrication of sheet metal structures for missiles and 
space vehicles, aircraft and ground support equipment. Major contrac- 
tors know it. Write for brochure detailing Lavelle quality controlled 
services: Engineering Production Planning / Sheet Metal Forming / 
Welding / Machining / Metal Finishing. 


^CCaveifll&= 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N. J. 
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NEWS OF DEFENSE TECHNOLOGIES 


RE-ENTRY 


One hundred and ten successful re-entries into the earth’s 
atmosphere from ballistic, space-probe, and orbital trajec- 
tories — both heat sink and ablation vehicles of various con- 
figurations, weighing from 80 to more than 5000 pounds — 
this is the record achieved by General Electric during the 






is leading tc 
sophisticate) 


As payload weights increase and space missions become still 
more complex. General Electric will meet these challenges 
with a broad re-entry capability and demonstrated reliability 
gained from repeated successful performance. 



AEROSPACE AND DEFENSE GROUP 





NEW 

POWER 

FOR 

SPACE 


These new powerplants are an RL10 liquid-hydrogen 
rocket engine for propulsion in space, and a model 
of a fuel cell to provide electricity in manned lunar 
vehicles. Their mission: Power for space. Their 
designer and builder: Pratt & Whitney Aircraft for 
the National Aeronautics and Space Administration. 


Pratt & 
Whitney 
Rircraft 
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the display system or both. These data 
will be real-time information related to 
the status and performance of the space- 
craft and ground systems. 

Display system, according to NASA 
instructions, is to accept mission data 
inputs simultancouslv or sequentially 
from the computer complex, the com- 
munications system, data storage sub- 
systems, local telemetry systems, TV 
subsystems and manual inputs from the 
operations personnel. 

Emphasis will be on display devices 
capable of handling several formats to 
minimize the number of devices and 
increase flexibility. 

Display Devices 

Display devices are to be capable of 
presenting different quantities in iden- 
tical or different fonnats simultane- 
ously on the same display, possibly 
superimposed on one another. One ex- 
ample, cited in NASA’s work statement 
on IMCC, is the display of a computed 
orbital track superimposed on the stored 
nominal orbital track, all of which is 
superimposed over a reference world 
map. Latitude and longitude, indicated 
alpha-numcrically, might appear else- 
where on the display. 

Operating in selectable modes, the 
display system is intended to have pro- 
gramed. requested and forced modes of 
display. Forced mode refers to that 
situation in which operations personnel 
arc alerted to data, not in display, 
which arc approaching or exceeding 
critical levels. 

The operator will be able to override 
the forced display to protect other criti- 
cal displays. 

Data display system will be divided 
into four functional areas or subsystems 
necessary to drive and control display 
equipment. The four subsystems are: 

• Console and wall display— Terminus 
of display information will be in display 
devices associated with mission control 
rooms and technical support consoles 


and wall displays. The control for the 
display capability of each console will 
be exercised through a display request 
section of the console. 

• Data displav selection— Through this 
key subsystem, data flow intended for 
display and operation of the system is 
controlled. It is to operate as an on-line 
display control point to provide buffer- 
ing, signal conditioning, fonnat conver- 
sion, switching between data sources 
and display systems, restriction of re- 
quest capability and priority of assign- 
ment. It is programmable for automatic 
functioning, can accept manual requests 
and has override capability for forcing 
displays under priority contingency 

• Display storage— Two storage devices, 
one possibly a magnetic storage element 
and the other a photo-scan recovery mi- 
crofilm card file, will assure display stor- 
age capacity. The former would store 
tabulations of mission-oriented data 
available on a pre-mission basis or could 
store fixed formats, footprints or over- 
lays for some of the display presenta- 
tions, while the latter would offer easily 
accessible storage of drawings, charts, 
maps, texts, formulas or pictorial data 
for mission support. 

• Closed-circuit television— Image infor- 
mation will be relayed by this subsystem 
to console- or wall-mounted television 
monitor screens. Special TV effects, 
like split screen, selective blanking of 
portions of the screen and blinking ef- 
fects are planned. High-resolution TV 
may be projected onto large display 
screens. 

Instrumentation System 

Operational instrumentation system 
(OIS) will support the mission control 
rooms as a real-tune data acquisition 
and processing system. Between mis- 
sions, the instrumentation system will 
complement the SCATS in handling 
operational interface problems. 

It will be used to participate in all 


missions as a real-time data gathering 
facility. It can provide telemetry data 
unlimited bv communications line band- 
widths. 

During lunar missions, OIS will sup- 
ply data necessary to determine the 
status of the lunar communications 
equipment aboard the orbiting space- 
craft. It may have a large multiband 
antenna, an RF receiver system, tele- 
metry. an up-data link and a communi- 
cations interface system. It will pro- 
vide: 

• Lunar communications checkout, sup- 
plying data obtained in real time from 
the orbiting spacecraft to the IMCC 
computers for processing and display 
at the mission control room consoles. 

■ Mission participation— It can be con- 
nected to IMCC computer and mission 
control room so that it may function as 
a real-time operational site when a 
spacecraft is in range. Outputs from its 
tracking, telemetry and up-data systems 
would be fed through the communica- 
tions interface and the IMCC opera- 
tional computers much as data arc 
transferred from remote GOSS sites. 
The operational instrumentation system 
would offer a high quantity of such 
data. 

• SCATS interface— OIS can supply 
data to actuate SCATS remote site con- 

• Communications interface — Com- 
munications interface will connect the 
high-rate (120,000-bit) OIS to the low- 
er-rate (2,000-bit) IMCC communica- 

Computer Complex 

Computer complex, for which IBM 
has responsibility, will be an integral 
part of IMCC and will support simula- 
tions and real-time flight control of 
manned space flight programs. 

Flight controllers are expected to 
rely heavily on the real-time computer 
complex to supply information and rec- 
ommendations in the event of abort, 
contingencies or alternative manned 
space flight missions. The computer 
complex must keep controllers infonned 
of all information needed to make cru- 
cial decisions. 

This task will require monitoring of 
spacecraft trajectory on the basis of 
tracking data supplied to it and proc- 
essing data from the spacecraft systems 
to detenninc precisely and display mis- 

If a primary mission cannot safely be 
accomplished, the computer program 
will recommend an alternate mission. 
It must be capable of recommending a 
suitable abort trajectory in the event an 
abort becomes necessary during any 
phase of the mission. 

A manual control will be available 
to controllers for override or redirection 
of any of the logical actions of the com- 
puter program. 
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Lightning Radiation May Spotlight 
Storms for Weather Spacecraft 


Detection of electromagnetic energy 
radiated by lightning may provide future 
weather spacecraft, such as Nimbus 
with a capability for spotting thunder- 
storms now hidden from Tiros cameras 
by cloud layers between the satellite and 
the storms. 

International Business Machines 
Corp.'s Space Guidance Center at 
Owego, N. Y.. is completing a S52.000 
study for the Weather Bureau on the 
parameters of a detection system for 
use in weather satellites. Objectives of 
the HF sferics (high frequency atmos- 
pherics) study arc to determine the char- 
acter or signature of energy radiated 
by lightning and ascertain the signal-to- 
noise ratio that might be expected at 
satellite altitudes. 

Richard Hallgrcn and R. B. Mac- 
Donald. IBM atmospheric physicists, 
arc in charge of the project. The 
method they use to determine the 
stretch of lightning-generated high-fre- 
quency signals is relatively simple. 

Weather observers at the Broome 
County Aiqjort near Owego detect 
thunderstorms in the area with radar 
and notify Hallgrcn and MacDonald, 
who turn on two receivers set at fre- 
quencies between 100 me. and 600 me. 

The signals arc displayed on an oscil- 
loscope and recorded on 33 mm. film. 
Since distances from the antennas to the 
lightning flashes arc known through 
cither radar or visual observation, it is 


possible to plot amplitudes against dis- 
tances traveled by signals and thus de- 
termine signal strengths. 

Some ground-based sferics networks 
in the 10 kc. portion of the lightning 
signal spectrum are now in use to detect 
and track stonns. This is the maximum 
energy portion of a lightning flash, but 
low frequency’ signals cannot penetrate 
the ionosphere, or are so attenuated that 
a system for detection of low frequency 
lightning pulses would be useless in a 
weather satellite. 

Another attractive feature of high 
frequency detection systems is the rela- 
tively small antenna required— 10 ft. or 
less in length— in a satellite sensor sys- 

Stanley D. Soules, research physicist 
at the Weather Bureau satellite center, 
Suitland. Md.. indicated that the next 
step in sferics development may be 
flights in aircraft and balloons. 

“If the data in the current study is 
encouraging, it might be possible to 
proceed with breadboard systems in air- 
craft and balloons in six months to a 

Since development of an HF sferics 
flight system could be developed largely 
from off-the-shelf components, Soules 
is hopeful that the IBM and follow-on 
studies indicate it would be feasible to 
include it on one of the four Nimbus 
research and development flights sched- 
uled to begin in the fall of 1963. 



Project Fire Re-entry Model Studied 

Scale model of Project Fire is being readied for test in Langley Research Center’s Unitary 
Plan Wind Tunnel. Force tests in the tunnel arc designed to determine static stability 
characteristics of the model. NASA’s Project Fire is designed to obtain data on high-speed 
re-entry (AW Dec. 17, p. 53) 


CAREER OPPORTUNITIES IN THE 

5 AREAS OF 

DALMO VICTOR 

SYSTEM 

CAPABILITIES 

The exploreO and unexplored regions ol the 
future offer endless challenges. Oalmo 
Victor's contributions fn five chosen areas 
of specialization offer career opportunities 

1 AIRBORNE ANTENNAS Important link 
in the successful operation of tactical 
and strategic weapons systems Com- 
pact, high-performance antenna packages 
for search and track, terrain avoidance, 
vd mapping, fire control and a broad 
scope of other projects. 

2 AEROSPACE TRACKING SYSTEMS 
Massive ground-based command and con- 
trol stations provide trackingand comm un* 
ins for vehicles making deep space 
penetrations. Dalmo Victor has the capa- 
bilities of producing complete complexes, 

3 MICROWAVE SYSTEMS Oalmo Victor 
systems tor many years. Leadership has 

tracking, countermeasures, and distance 
measuring with capabilities tor satellite 
rendezvous control and soft lunar landings 


MAGNETIC SYSTEMS Another Oalmo 
unique developments as anti-submarine 


5 GROUND SUPPORT EQUIPMENT In 
participation with California Technical In- 

Victor supplies a wide range ol ground sup- 
port and ground environment equipment, 
i a highly effective combination of fa- 
cilities and talents, Dalmo Victor provides 

le page opposite describes one of the 
many Dalmo Victor achievements. Scien- 
tists and engineers of unusual ability are 
led to further this and other Dalmo 

iis creative atmosphere, and enjoy 
the many advantages of living in the San 
Francisco Peninsula area, investigate 
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DALMO VICTOR MEASURES THE "MISS" IN MISSILES How dose does an attacking missile 

approach a target? Dalmo Victor's non-cooperative Distance Measuring System gives a continuous 
digital readout of the range— accurate to the foot! Typical of Dalmo Victor's microwave versatility 
is this company-sponsored research and development project. This DV concept uses high resolu- 
tion pulse radar techniques— with both the transmitter and receiver housed in the target. Not only 
is this new system important for missile evaluation and scoring, but its accurate range measure- 
ments can offer important advantages for satellite rendezvous, orbital docking, lunar landings and 
other sophisticated space operations. □ Microwave systems are another example of Dalmo Victor's 
project capabilities. DV is in the vanguard of the new developments in our major product areas. 
If you are interested in becoming a part of these challenging programs, Dalmo Victor currently 
is inviting applications from qualified scientists and engineers. For further information contact: 
Director, Scientific and Engineering Personnel. 



DALMO VICTOR COMPANY ISIS INDUSTRIAL WAV • BELMONT • CALIF. 


TEXTRON COMPANY 




form. Mechanical power system em- 
ploys direct-drive d.c. torque motors; 
this technique of power transmission 
eliminates much of the backlash that 
is associated with conventional gear 

Communications equipment aboard 
the Kingsport provides a two-way, wide- 
band, high-speed microwave data link 
with mainland stations, as well as a high 
frequency communications link to facili- 
tate direct test coordination between 
ship- and land-based stations. 

Plastic Film Designed 
For Comsat Erection 


bv General Electric Co.’s Ordnance Di- 
vision, permits simultaneous motion in 
three directions. 

same time moving in elevation and roll- 
ing laterally, thus compensating for the 
roll, pitch and yaw of the ship and 
ensuring the equivalent of a stable plat- 


Navy Tests Models in New Shock Tube 

Relatively fragile missile models are flown through a new two-stage shock tube at the Nasal 
Ordnance Laboratory. White Oak. Md.. at velocities of more than 18,000 fps. The model 
shown in the shadowgraph was made of tungsten and titanium and was fired at a velocity 
of Mach 13. NOL scientists said the launcher achieves higher velocities because the driver 

and thus increase the pressure of the gas.' residue from the explosion contaminates the gas 
and thereby makes it heavier and less efficient. 


Ship Station Planned 
For Test of Syncom 

USNS Kingsport, recently converted 
from a World War 2 Victory Class 
freighter to a seagoing satellite com- 
munications station, will participate in 
testing of NASA's synchronous equa- 

com). which is scheduled for launch 
early next year (AW Aug. 20, p. 80). 

During the test the ship will supple- 
ment land-based communications and 
tracking stations. 

Designed and developed under the 
aegis of the Navy's Bureau of Ships 
at the Philadelphia Naval Shipyard, the 
vessel is odiciallv attached to the Mili- 
tary Sea Transport Service (MSTS) but 
will be operated by the Army Satellite 
Communications Agency (Satcom) in 
conjunction with its Defense Satellite 
Communications Program. This pro- 
gram was organized for development of 
systems to fulfill military communica- 
tions needs and requirements. 

Exterior modifications of the ship 
include a 52-ft. pressurized radomc con- 
structed of Ilypalon-coatcd dacron, 
situated on the aft deckhouse, and a 
vagi antenna on the foremast for Syn- 
com telemetry and command. 

Radomc houses a 30-ft. aluminum 
parabolic tracking and communications 
antenna. Its triaxial mount, developed 


Plastic film, which disappears, or 
photolvzcs. under the combined influ- 
ences of hard vacuum and ultraviolet 
radiation and appears to offer several 
promising applications in the erection 
of passive communications satellites 
and other space structures, has been 
developed by the Goodyear Aircraft 
Gorp. 

Film would be used as an inflatable 
bladder for erecting wire grid structures, 
which would become rigidized and re- 
tain their shapes after the film had pho- 
tolvzed. 

inherent advantage in this technique 
lies in the fact that the structure would 
not depend on gas pressure for rigidiza- 
tion. as did the Echo satellites, and 
thus would not be subject to degrada- 
tion in shape due to meteoroid impact 
or thermal stresses. 

In addition, the total surface area of 
the satellite would be reduced after the 
film photolvzed. thus reducing pertur- 
bations due to aerodynamic drag and 
solar radiation pressure. 


Spaceborne Gas Chromatograph Delivered to NASA 
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HOW TO 
GET TO THE 
MOON 




FOR A MOON VOYAGE, YOU'LL NEED A MASSIVE TRUCK, A PICKUP, AND A SPORTS CAR. UTC HAS ALL THREE. NOW. OUR TRUCK: 
A SEGMENTED, MULTIMEGAPOUND, SOLID PROPELLANT ROCKET-BOOSTER, FOR BRUTE FORCE TO PUSH AN EXOTIC PAYLOAD OFF 
THE EARTH. OUR MIDDLE-STAGE PICKUP: A SEGMENTED, FILAMENT-WOUND, SOLID PROPELLANT VEHICLE, WITH DEPENDABILITY 
AND EXCEPTIONAL PERFORMANCE AT ESCAPE VELOCITIES (AND WITH ABOUT 200,000 MOVING PARTS LESS THAN LIQUID SECOND- 
STAGE ENGINES). OUR THIRD-STAGE SPORTS CAR: A HIGHLY MANEUVERABLE, STOPPABLE, STARTABLE, ABLATION-COOLED LIQUID 
ENGINE. FILAMENT-WOUND FOR LIGHTER WEIGHT; SIMPLE, RUGGED, IDEAL FOR SOFT LUNAR 
LANDING. THE SYSTEM IS RELIABLE. PRACTICAL. STATE-OF-THE-ART DEVELOPMENT AT UTC. 

United Technology Center 





NIGHT PHOTO OF CELL J-2 in operation (left) shows “traccrs”-incandescent oxide parHclcs in exhaust-propelled about 350 ft high. 


Modified Jet Cell Tests Missile Motors 


By Warren C. Wetmore 

Rocket Altitude Cell J-2-a modifica- 
tion of a test cell formerly used for jet 
engines at the Air Force’s Arnold Engi- 
neering Development Center, Tulla- 
homa, Tenn.— is being used for test- 
firings of full-scale Minuteman ICBM 
second- and third-stage rocket motors 
and Skybolt ALBM second-stage 
motors. 

Conversion of the cell was completed 
by ARO, Inc., contract operator of the 
center, in less than six months between 
start of the design and the first opera- 
tional firing, which was of a Minute- 
man third-stage motor. Cell is designed 
to accommodate solid-propellant motors 
developing thrusts as great as 60,000 lb. 
at simulated pressure altitudes of up to 
135.000 ft. and temperatures as low as 
-120F. 

This limited capability is in keeping 
with the cell’s mission of testing rocket 
motors under conditions encountered 
during boost phase. 

Scope of the tests includes ignition 
reliability, interior ballistics perform- 
ance, base heating environment, nozzle 
geometry, thrust decay and operation 
of thrust termination and thrust vector- 
ing systems. 

Basic test cell structure is 20 ft. in 
diameter and 60 ft. long. Thrust and 
vibration generated by operating rocket 
motors are borne by a large steel thrust 
butt. 

The test cell has two exhaust systems: 
• Rocket exhaust system, which oper- 


ates while the rocket is firing. The ex- 
haust gases from the rocket pass into a 
watcr-coolcd diffuser and are discharged 
to the atmosphere by means of dual air 
ejectors which are 85 ft. high at the 
exit plane. Throat diameter of the driv- 
ing nozzles is 1.5 ft. The stacks are 5 ft. 
in diameter and are fitted with diverging 


conical sections having an exit plane 
diameter of 10 ft. During a rocket firing 
the entire apparatus is cooled by water 
spray. Ejectors are supplied with air at 
a rate of 500 lb./scc. from the continu- 
ous air supply system— a large electro- 
mechanical pump-which served the 
original jet test cell. During a run, an- 
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Plastic Material Catches Artillery Shells in Tests 

Rocket sled traveling at more than 400 mph. at China Lake, Calif., contains layers of unicellular plastic material to catch 155 mm. how- 

photographed a fraction of a second before impacting in the material, called Ensolitc, developed by U. S. Rubber Co. At right, shell is 
removed undamaged from the plastic for study by engineers from Army’s Picatinny Arsenal, N. J. 


other 500 lb./scc. of air is obtained 
from a high pressure storage tank. Prior 
to entering the ejectors, air from both 
sources is conditioned to approximately 
800F and 1 30 psia. for improved pump- 
ing. 

• Auxiliary exhaust system, consisting of 
a steam-driven ejector and the original 
cell exhauster arranged in tandem. This 
system is used for evacuation of the cell 
before a run and for removal of recircu- 
lating exhaust gases and leakage during 

In a typical run of Cell J-2, the test 
cell is isolated from the ejectors by 
means of a 0.05-in.-thick laminated My- 
lar diaphragm inserted in the diffuser 
(see artist’s conception p. 64). The 
rocket motor to be tested is installed 
in the thrust stand and all instrumenta- 
tion and functional equipment on the 
motor is connected, including a circuit 

thrust chamber and an explosive cord 
attached to the Mylar diaphragm. Mo- 
tion picture and television monitor 
cameras are focused on the motor. 

Cell Closed 

Cell is then closed and scaled. After 
the instrumentation is calibrated, the 
cell is evacuated to 0.03 psia. by the 
auxiliary' exhaust system coupled with 
the steam ejector. The instrumentation 
is recalibrated at the low pressure and 
the thrust-measuring load cells are cali- 
brated by a remotely operated dead- 
weight system, which has an accuracy 
of 99.9%. 

During this time, the air ejectors on 
the other side of the Mylar diaphragm 
are operating from the continuous air 


supply. About 20 see. prior to ignition, 
air from the high-pressure tanks is also 
fed into the ejectors, bringing the total 
flow rate to 1,000 lb./ sec. Then the 
ignition circuit is closed, firing the pyro- 
technic squib and igniting the rocket 

Gas Exhaust 

When the chamber pressure in the 
motor achieves a preset value, the pres- 
sure transducer triggers the explosive 
cord on the Mylar diaphragm, permit- 
ting the exhaust gases to escape to the 
air ejectors. 

Pressure in the chamber will fall 
about 1 5,000-20,000 ft. during a firing, 
depending on the size of the motor 
being tested. 

At burnout a flapper door on the 
downstream end of the diffuser is closed 
to seal the test cell, and the air supply 
to the ejectors is shut down. The auxil- 
iary exhaust system maintains pressure 
in the cell until completion of the post- 
firing tests, such as evaluation of thrust 
decay, and post-firing calibrations. 

Expended motor is removed for ex- 
amination for faults that might cause 
failure. Raw data obtained from the in- 
strumentation. which was digitized and 
recorded on high-speed magnetic tape 
during the run on as many as 400 chan- 
nels. are reduced by means of an In- 
ternational Business Machines 7070 
digital computer and plotted. 

Designation of a test cell described in 
a previous issue (AW Sept. 25. 1961. 
p. 225) has been changed from J-2 to 
J-2A. Cell J-2A is located downstream 
of Cell J-2, beyond the bulkhead shown 
in the drawing. 


PRODUCTION BRIEFING 


Moog Scrvocontrols, Inc., has re- 
ceived a Sl-million contract from Gen- 
eral Dynamics/Pomona for production 
of electrohvdraulic servovalves for the 
flight control system of Navy’s ad- 
vanced Terrier/Tartar guided missiles. 

United Control Corp., Redmont, 
Wash., has been awarded a S2.7-mil!ion 
follow-on contract from the Boeing Co. 
for production of special ground-based 
environmental control systems equip- 
ment for use in the Minuteman mis- 
sile program. 

Graduate Research Center of the 
Southwest. Dallas, Tex., will develop 
scientific experiments in lunar, plane- 
tary and space exploration under a 51.5- 
million National Aeronautics and Space 
Administration contract. 

Bcndix Corp.’s Eclipse-Pioneer Divi- 
sion has been awarded a 5500,000 Air 
Force contract to develop a hot-gas 
servo control system of the type which 
can be used od the GAM-87A Skybolt 
missile. System is generated by the 
combustion of a solid propellant, which 
is ignited when the missile is launched. 
Contract contains a 5400,000 option for 
procurement of six additional systems. 

Operations Research, Inc., Silver 
Spring. Md., has been awarded a 5242,- 
000 Navv contract to upgrade and ex- 
tend the Reliability Maturity Index Sys- 
tem, now being used in management 
control of the Polaris program. 
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Electronics capabilities - at Boeing Aero-Space Division 


More than 4,000 of Boeing’s Aero-Space Division’s 
personnel are engaged in electronics research, design, 
manufacturing and applications activities. 

Twenty-one electronics organizations provide everything 
from advanced research to the components and total sys- 
tems required by the Division’s programs. General areas 
of activity include countermeasures, radar optical systems, 
infrared, communications, radio navigation, antenna de- 
velopment, electrical materials and radiation-effect studies. 

Currently, Aero-Space Division is manufacturing the 


launch control system for Minuteman, flight electronics for 
the X-20 Dyna-Soar space glider, hydrofoil autopilot system 
interface equipment, security systems, an orbital tracker 

In electronics, as in all phases of systems management, 
emphasis on quality control and reliability engineering has 
contributed toward the Division’s outstanding record of 
performance. It has also assured the design and develop- 
ment of superior products, manufactured and delivered 
on schedule. 
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CHANCE VOUGHT/NAVY F8A reaches end of 1,000-ft. stroke of ground-based catapult in recent Marine Corps test. One of the nylon 


Marines Testing ‘Package Airfield’ Designs 


By Donald E. Fink 

Philadelphia-Advanced 1 igh tweigh t 
Catapult and arresting gear designs are 
taking shape at the Naval Air Engi- 
neering Laboratory here as final selec- 
tion nears of aircraft launch equipment 
for the Marine Corps’ SATS (short air- 
field tactical support) program. 

Target operational date for the pro- 
gram, which calls for 12 mobile "pack- 
aged” airfields, is June 30, but all the 
systems will not become operational 
until late 1963. 

Short-field concept involves establish- 
ing airfields on rough beachheads in 
three to four days and operating them 
for 30 days or 1,600 sorties with min- 
imum outside logistics support other 
than fuel and armament. 

Main components of the airfield 
packages will be: 

2.000 ft. long and 60 ft. wide and for 
taxi strips and parking areas. Matting 
sections, which will be coated with a 
plastic-base, anti-skid compound, will be 
palletized for easy shipment. The sec- 
tions will consist of two extruded alu- 
minum plates, 2 ft. x 10 ft., with sup- 
porting cross members sandwiched be- 
tween the plates. 

• Two portable catapults, either the 
reel type which uses two large nylon 
tapes and a slingshot effect to propel 
aircraft down the runway, or the cable 
type which uses a closed-loop cable to 
pull aircraft to takeoff speed. The cata- 
pults will be powered by one of two 
powerplants— a reel driven by two Pratt 
& Whitney T34-9W turboprop engines, 
rated at a total of 13,600 shp., or a 
cable-pulling capstan linked to a free 


turbine turned by a General Electric 
J79 gas turbine rated at about 16,000 
lb. of thrust. 

• Two portable arresting devices, which 
will use cable pendants for landing 
hook engagement and two nylon tapes, 
restricted by a braking device, for ar- 
restment. Woven tapes will be 8-10 in. 
wide and i-in. thick. 

• Two runway end barricades, which 
probably will be patterned after the 
Swedish Safeland type, consisting of up- 
per and lower horizontal nylon tapes 
and a series of vertical nylon streamers 
spaced to distribute the arresting forces 
evenly over the wing and tail surfaces 
of the aircraft. 

• Portable control tower, complete van- 
mounted navigational aid and instru- 
ment landing system and portable run- 
way and landing light system. 

• Erectablc maintenance shelters, vans 
for crew briefings and rubber fuel con- 
tainers for a tactical fuel depot. Other 
aids, peculiar to carrier-type operations, 
such as a mirror-optical landing svstem, 
also will be included. 

Three airfield packages, which will 
cost about S9.7 million apiece, will go 
to each of the Marine Corps' three air 
wings. Three will be kept as spares. 
Two officers and 25 enlisted men. com- 
prising the launch and arrestment crew, 
will be designated SATS personnel and 
assigned to each portable unit. Re- 
mainder of the support complement will 
be taken from fixed bases where the 
squadrons normally operate. 

About S20 million has been spent 
on research and development of opera- 
tional components since the program 
was begun in earnest in August, 1961, 
a Navy spokesman said. 


The short-field concept originated in 
basic form during World War 2, but 
serious consideration was not given to 
it until the Marines started flying heavy 
jets. The limited "brush fire" war 
threat in the late 1950s and early 1960s 
prompted allocation of funds for serious 
development of the concept, which has 
taken on new importance since U. S. 
involvement in South Vietnam and the 

Program manager for the short air- 
field development is Lt. Col. G. C. 
Greenfield, head of the equipment and 
logistics section of the aviation logis- 
tics and material branch. 

Technical management is the respon- 
sibility of the Air Engineering Labora- 
tory, which is part of the Naval Air 
Material Center in Philadelphia. The 
mechanical components directly con- 
nected with aircraft launch and recovery 
are developed here. 

Catapults posed the biggest prob- 
lems. since high performance had to be 
realized from devices that were light 
enough to be airlifted. Catapults de- 
veloped so far will exert l !-2g on the 
launch aircraft and will provide about 
50% of takeoff power. Shipboard steam 
catapults exert much higher g-forces and 
provide about 90% of takeoff power, 
but they are not compatible with mo- 
bile operations because of greater weight 
and bulk. 

Catapult development has progressed 
in stages along two parallel courses. At 
least seven versions of the cable and 
reel type have been built as interim de- 
vices to develop and test components 
such as clutch assemblies, centerline 
tracks and attachment bridles. 

Choice has now been narrowed to two 
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AMP 

set the 

GOLD 

standard ! 

In this AM Pin-cert* Blade Connector, gold over 
nickel plating is standard, never an option . . . 
never an extra . Gold over nickel plating coupled 
with engineered contact pressures assure longer 
life, maximum performance and reliability, set- 
ting the highest standard in crimp, snap-in type 
printed circuit connectors. AMP research and 
testing have proved conclusively that gold over 
nickel plating is superior in every way. Crimp, 
snap-in type contacts are plated with .000030'gold 
(min.) over .000030* nickel (min.). Uniformity in 
plating thickness is controlled by X-ray measure- 
ment. There is no metal "creep" and no debili- 


tating oxide insulation buildup. Three areas of 
contact are pressure engineered to avoid exces- 
sive or quick plating wear. 

Another bonus feature is that AMPin-cert Printed 
Circuit Connectors are not pre-loaded. They can 
be loaded to accommodate only those circuits 
actually required. You buy and use only the 
receptacle contacts you need. 

ADDITIONAL FEATURES: 

Encapsulated male tabs prevent mis- 
alignment of contacts Staked down male 
tab housing eliminates board warpage Guide 
pins assure positive mating of connector halves 
Raised barrier section and large contact cavities 
avoid moisture entrapment Built-in egg crate 
construction, and crimp snap-in receptacle con- 
tacts eliminate sleeving and soldering. 

Why not insure your own standard of quality and 
reliability by using AMPin-cert Printed Circuit 
Connectors. You'll find they exceed the most 
stringent applicable requirements both military 
and commercial. 

Send for more information and a free copy of 
“A Compilation of Papers published on AMP 
Research Activities in the Field of Plating.” 
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] INCORPORATED 
I Harrisburg, Pennsylvania 



RE-S DEVELOPMENTAL CATAPULT, shown in final assembly stage, has Pratt & Whitney T34-9W turboprop engines set at each end 
of frame. Black drum-like devices are hydro-drive clutches. Tape reels and lead-out guides are located in the center. The RE-5 was built 
as an interim catapult to perfect the clutch assembly. RE-8 will have the same basic configuration as that of the RE-5. 


designs, both in the 50 million foot 
pound class. They are: 

• RE-8, reel type, developed by E. W. 
Bliss Co.. Canton. Ohio. 

• CE-2, cable tow, developed by All 
American Engineering Co., Wilming- 
ton. Del. 

Earlv development models had track- 
mounted nose wheel shuttles which 
served both to guide the aircraft down 
the runway and to overcome the result- 
ant nose-up forces generated when ten- 
sion is applied to the towing bridle. 

Track and shuttle system added 
weight to the airfield package, how- 
ever, and extended the installation time, 
since it had to be anchored. Specifica- 
tions now call for a trackless system. 
Successful tests with trackless versions 
of both systems, using dead loads and 
ballasted airframes, nave been con- 
ducted at the Naval Air Test Facilitv in 
Lakclnirst. N. J. 

Live tests with piloted aircraft will 
be conducted early next month, and 
final selection of the catapult for the 
operational system is scheduled for May 

RE-8 has the two engines facing each 
other at opposite ends of a large frame. 
Powerplant will be set to one side of the 
runway. In the center of the frame is a 
dual-track tape reel with special hydro- 
drive clutches on each side. 

Clutches, developed by Douglas Air- 
craft’s Vortec Products Division, use 
water as the working fluid between two 
impeller wheels. Clutch can be throt- 
tled for smooth acceleration by moving 
a sleeve over the powered impeller wheel 
and regulating the flow of water. One of 
the clutches is driven directly by its 
engine. The other is driven through 
a reverse gear, because of the reversed 
engine position. 

Tapes from the reel are played out 
to large pulleys at each edge of the run- 
way. Tape to the opposite-side pulley 
runs in a channel under the runway 
matting. Prom the pulleys, the tapes 
are strung down the runway where they 


connect with cable pendants which at- 
tach to the aircraft launch bridle. 

Aircraft is attached to the bridle and 
then restrained with a standard carrier 
hold-back hook. Tape tension is in- 
creased and aircraft power is applied 
until the hold-back shear pin fails. Air- 
craft is then propelled by its own power, 
with an assist from the rapidly reeled 
tapes. Tapes act as slingshot bands 
when the aircraft reaches the "bite" 
position opposite the reel and aircraft 
is accelerated to takeoff speed. 

CE-2 catapult uses a single cable 
loop, one portion of which runs from 
the aircraft bridle up the runway, around 
a puller - and over to the power unit, 
which also sits off the runway. Unit, 
called the LM 1500, consists of the J79 
gas turbine engine which exhausts into 
a free air turbine. LM 1500 may be 
used to power the operational version 
of the RE-8 due to shortage of T34 
engines. 

Turbine is linked to a large capstan, 
extending from one side of the unit. 
Cable is looped 2i times around the 
capstan, threaded through a hydraulic 
shock compensator and then strung 
back along the runway, where it is 
looped through two more pulleys and 
back to the rear of the bridle. 

In operation, the CE-2 works like a 
rope tow on a ski slope. As the cap- 
stan is turned, it winds the cable on and 
off at the same speed, pulling the bridle 
along the runway and launching the air- 
craft. 

Marines are striving for a launch se- 
quence of 90 sec., but bridle return on 
the development models has been slow. 
Small auxiliary engine probably would 
be used on the operational CE series 
catapult to return the bridle to the 
launch position. Return of tapes and 
cable pendant on the RE series has not 
been completely worked out since the 
centerline track was eliminated. 

Arresting gear will use nylon tapes 
attached to one of three braking de- 
vices now undergoing Navy evaluation: 


• Bliss-developed M20-mod 1 , which 
uses a large brake dram, similar to that 
on a Boeing B-52 bomber, and conven- 
tional brake shoes to stop the tape 

• All American M-24, water twister, 
with tape reels attached to a large pad- 
dle wheel set in a tub of water. Energy 
of landing force is dissipated bv churn- 
ing the water. 

• Vortec M-21, which uses a Vortcc 
clutch with one impeller wheel attached 
to the tape reel and the other locked in 
place. Arrestment energy again is dis- 
sipated into the working fluid. 

Short-field installation sequence 
would be coordinated with normal Ma- 
rine amphibious landing. As soon as a 
beachhead is secured, the SATS task 
force of about 25 LST-type ships will 
move in and unload the equipment. All 
equipment can be airlifted in Lockheed 
C-l 30s or C-141s. 

As components are being unloaded, 
Scabees or Marine engineers will level 
a dirt bed for the runway. Matting, 
which has interlocking devices, has been 
tested on several types of terrain. It will 
form a satisfactory runway on wet soil. 

Air cover during the field installation 
will be supplied from aircraft carriers or 
from friendly land bases close enough 
to pennit limited strike missions. When 
the field is operational, the carriers will 
be released for duty elsewhere. 

Fuel can be pumped up to 10 mi. in- 
land from off-shore tanker ships, or 
supplied in limited quantity by airlift. 

Extended, close-support missions will 
be flown from the short field until the 
campaign is ended or the battle line 
moves beyond economical strike range. 

Field will be capable of handling all 
Marine aircraft in their heavily loaded, 
ground support configurations. Final 
catapult equipment will be powerful 
enough to accelerate all aircraft, includ- 
ing a fully loaded Grumman A2F, to 
180 kt. in about 1,400 ft. Aim is to 
develop a catapult that can be operated 
without allowance for surface wind. 




INSTALLATION TOOLING 


Because of its ability to fill misaligned or oversized holes, the all-purpose. 
Blind Bolt fastening system has become an essential part of a method 
developed at Hill A.F. Base at Ogden, Utah, to repair wings of RF101C 
fighter aircraft at depot level maintenance. 

Since this unique repair method replaces only the tapered panels rather 
than entire wing structural assemblies, an estimated S2.8 15,92 1.00 was 
saved during first year of a continuing program. With similar conditions, 
this method is applicable to other type aircraft, missile and space vehicle 

At first, engineering analysis indicated that major repair of the damaged 
wing panels was not feasible. Because of the problem of aligning the hole 
patterns and varying tolerances between the original wing structure and 
the new factory panel, and yet retain the wing's original "set." the wing 
seemed unsalvagable. Complete replacementof the 
to fly the grounded aircraft again. 

Fortunately, a repair method was developed by Hill engineers and she, 
technicians to transfer the exact hole locations of a damaged wing panel 
by means of a drill blanket and potted drill bushing technique, to a new 
undrilled skin panel. The latter then was drilled and, with matching hole 
patterns, solidly fastened with Blind Bolts to the wing structure. When 
resighted, the reworked wing showed no evidence of distortion. Thus, 
the repair was accomplished for the price of a skin panel rather than that 
of an entire wing structure. 

For repair or modification, usage of Blind Bolts and Blind Nuts mil 
structural disassembly; for production, they are useful for tight 
structural areas, close-out panels and tubular members. For 
replacement purposes, self-locking Blind Bolts and Nuts 
match strength values of NAS bolts and nutplates. And, 
important to repair work, Blind Bolts arc not grip sens' " 
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USAF Tests YC-123H on Soft Field 



BUSINESS FLYING 


Antonov Scores Soviet Sports Authorities 


Moscow— Russian aircraft designer 
O. K. Antonov has charged that top 
Soviet sports authorities may be getting 
ready to back out of the 1963 World 
Gliding Championships in Argentina 
because they are afraid of what may hap- 
pen if their entries are beaten. 

In another of his polemics against 
Russian bureaucrats, Antonov alleged 
that members of the Central Commit- 
tee of the USSR’s huge, government- 
controlled. semi-military DOSAAF 
sports organization would rather be 
"chided" for not permitting a Soviet 
team to compete than expose themselves 
to the unknown consequences of spon- 
soring a losing team. 

Antonov, who is a member of the 
Presidium of Russia's All-Union Feder- 
ation of Aviation Sport as well as a 
deputy to the USSR's Supreme Soviet, 
expressed his indignation in an article 
written for the newspaper Komsomols- 
kaya Pravda. 

The Russian industrialist's attack on 
DOSAAF (Voluntary Society for As- 
sisting the Army, Air Force and Navy i 
declared: 

“I would like to continue the discus- 


sion begun in the article ‘Potholes in 
the Airways’ and try, with the aid of 
the public, to save our aviation sport 
from yet another defeat before it is 
too late. 

“In 1960, the A-15 sailplane— a craft 
designed for getting records— was built 
for DOSAAF glider pilots. Young de- 


Russian Withdrawal 

O. K. Antonov disclosed that the real 
reason a Soviet team failed to participate 
in the I960 World Gliding Champion- 
ships in West Germany was because the 
USSR's top sports authorities did not 

the new A-15 sailplanes, which had been 
built for the competition. 

When the 1960 championships were 
held, the Russians said their non-par- 

Thev also protested the use of West 
German "military aircraft" (25 Do-27s 
on loan from the German Luftwaffe and 

July* 18, 1960, p. 103). S 1X1 


signer-enthusiasts working in coopera- 
tion with personnel of the Antonov 
aircraft factory at Kiev put all their zeal, 
knowledge and love into the project,” 

“The A-l 3 glider was designed, built 
and thoroughly tested in a snort period 
of time— one year— so as to ensure our 
gliding team's participation in the . . . 
world championships in 1960. 

“However, when the Central Com- 
mittee of the USSR's DOSAAF re- 
ceived the spanking-new gliders they 
decided that there wasn't sufficient time 
for pilots to master them. They ap- 
parently' concluded that our glider pilots 
could not do well competitively in the 
A-l 5s. 

"So DOSAAF's Central Committee 
refused to participate in the world 
championships that year. Meanwhile, 
only two days after this poorly-founded 
decision was made, M. Veretennikov, 
a member of the Soviet team, set a new 
world speed record of 111.3 km./hr. for 
the 1 00-km., closed triangular course. 
This beat the record established by an 
American. 

"Soon afterward, yet another All- 



THE FLIGHT OF THE HUMMINGBIRD 


This is the new XV-4A (formerly the VZ-10) 
Hummingbird now being developed for the U.S. 
Army Materiel Command by Lockheed-Georgia. 
It has been flying since July 7, and is progressing 
successfully in its flight-test program. 


The Hummingbird, as the name suggests, will 
take off straight up, land straight down, hover, 
then dart away at speeds up to 500 mph. It com- 
bines — with simplicity — the characteristics of a 
helicopter and a high-speed jet. Mission : to work 


Union (Soviet) speed record was set for 
a 200-kin. course. 

“That same summer, A-l 5 gliders cap- 
tured two more world and four All- 
Union records. And glider pilot Vere- 
tennikov, flying an A-l 5, took first place 
in competition in Rumania by collect- 
ing a perfect 5,000 points. 

“Thus the flying and technical char- 
acteristics of the A-15 were demon- 
strated once again even during flights 
with light thermals. 

"It was only because of insufficient 
experience in international meets, plus 
poor organization of team training and 
careless preparation of the team for 
competition (for example, the lack of 
a radio equipment specialist on the 
team), that we lost the team champion- 
ship in the 1962 international gliding 
contests for socialist countries. 

"Next February the World Gliding 
Championships will be held in Argen- 
tina. A-l 5 gliders have been fully pre- 
pared for the flights. 

“But the directors of DOSAAF's 
Central Committee have started to 
waver again. 

"They say: 'Look what might hap- 
pen! This year our radio-controlled 
model airplane enthusiasts, our para- 
chutists. and our sports plane pilots did 
considerably worse than they were cap- 
able of doing.’ 

"Yes, this is all true. But what has 
that got to do with our glider enthusi- 


asts, who have demonstrated their 
'fighting ability' by deeds? 

"So what is the way out of this blind 
alley? Just what is to be done? In 
the future, contests will be held in 
Canada, France, India, Australia or 
some place else! In these places there 
will again be unfamiliar conditions! 
Again there will be dangers! 

"Wouldn't it be better to sit quietly 
and snugly at home and not 'risk the 
nation’s prestige,’ as some DOSAAF 
officials like to say? This is a rather 
strange notion of prestige! Soviet 
sportsmen were not afraid to enter the 
Olympics at Helsinki for the first time 
-and they did well. Then later at Mel- 
bourne and Rome their participation 
resulted in a genuine triumph for the 
sports effort of the land of the Soviets. 

"But, apparently, in the Central 
Committee of DOSAAF they reason 
like this: ‘If you don't participate, you 
get chided a little and, perhaps, may 
even be praised for your prudence. 
However, if you participate and, God 
forbid, you don't come in first, what 
will happen 

"And, bv this reasoning, the fact that 
we are not accumulating experience in 
international competition (the USSR’s 
team still has not been represented in 
the world championships, which have 
already been held seven times in the 
postwar period) can only be regarded 
as a good thing. It will be something 


that can be brought up as an excuse 
for not participating once more in 
1965. 

"The question arises: How long will 
our sport of gliding be run by people 
who do not love it ardently?” 

Russia Boosts An-14 
Power and Wingspan 

Russia has put more power in its 
twin-engine An-14 "Pchelka” (Little 
Bee) light transport. The new AI-14RF 
radial engines are rated at 300 hp., 
compared with 260 hp. for the AI-14Rs 
previously employed in the Antonov 
craft (AW Jan. 8, p. 48). 

Wingspan apparently has also been 
increased from 65 to 72 ft. 

Tlie “Pchelka" has undergone nu- 
merous modifications since it was un- 
veiled in 1957. The many changes have 
greatly delayed its introduction into 
regular passenger, agricultural and other 
services. 

Aeroflot says a seven-passenger ver- 
sion of the An-14 will have a 600-kg. 
(1,323-lb.) payload for distances up to 
600 km. (373 mi.). For short hops up 
to 200 km. (124 mi.) the "Pchelka” 
can carrv nine passengers and a 720-kg. 
( 1 , 587-lb.) payload. 

With maximum fuel load and a 
550-kg. (1,212-lb.) payload, range can 
be increased to 720 km. (447 mi.). 





* A 

✓ 

(»' 

v A 

1 

if |T ; 

4 O 

# •> 

* • 

> *> 

» • 


0 

0 


At -100 F all rubbers except 

are disappointing silicone rubber 


At 100°F below zero, other synthetic elastomers can hardly be tested, yet General 
Electric silicone rubber maintains excellent properties. For example, at — 100°F, 
silicone rubber can offer elongation of 500%, tear resistance of 300 pi, and tensile 
strength of 3.000 psi (even better than at room temperature). As a matter of fact, 
G-E silicone rubber is continually useful at — 130°F, and intermittently to — 320°F! 





Silicone rubber pad for liquid oxygen con* 

lure equipment. A series of impressions help 
assure uniform and predictable vibration 
deflection characteristics at temperatures 


GENERAL! 


ELECTRIC 


AFOSR Grants 

Air Force (Mice of Scientific Re- 
search grants and contracts recently 
awarded to universities and non-profit 
research institutions in the United 
States and Europe include the follow- 
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Destined for air 
-or outer space! 


These missile, rocket and jet engine components are 
typical of the many such parts being produced in Taylor 
Forge plants today. 

As requirements in the field have become ever more 
exacting, Taylor Forge has become increasingly known 
and respected as a supplier of fine forgings on a produc- 
tion basis. Jet and nuclear engine components, missile 
and rocket hardware, spacecraft structural members and 
a great variety of other forged, rolled and extruded parts 
of more usual, but equally exacting specifications, today 
make up an important part of Taylor Forge business. 

The unsurpassed facilities of Taylor Forge. ..the 
particularly large and varied assortment of presses, ham- 
mers and ring rolling mills... the related heat treating, 
machining and testing equipment ... the engineering and 
technical skills accumulated across more than 60 years of 
forming hot metals — all these provide assurance of highest 
quality and complete satisfaction. 

Yes, Taylor Forge has the answer to your require- 
ments for production forgings ... in any forgeable metal 
including titanium, tungsten, nickel base alloys such as 
Hastelloy C or Inco 718, and many other costly or hard- 
to-work materials. 

Be sure to submit your inquiries to Taylor Forge 


Taylor Forge & Pipe Works 
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MRC Bearings are used throughout the Curtiss-Wright X-19 which incorporates 
a new flight principle — high speed with VTOL capacity. Selected for their reli- 
ability and performance, MRC Bearings are used in the gear boxes, twin 
Lycoming T55 engines, the power transmission system, and the four tilting 
propellers mounted in nacelles at the wing tips. MRC has worked closely with 
the aircraft industry since its very beginnings and continues in the development 
of bearings for the future. Marlin-Rockwell Corporation, Jamestown, New York. 
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SAFETY 



Missing Safety Wire Caused Electra Crash 
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A fuel cell for Apollo 


This is a model of a fuel cell designed by Pratt & 
Whitney Aircraft— the company chosen to develop 
a fuel cell system for Apollo, America’s first 
manned lunar craft. The Apollo spacecraft will 
be built for NASA by North American 
Aviation. 

The hydrogen-oxygen cell will supply 
power for environmental conditioning, 
communication, instrumentation, and 
scientific equipment. In addition to gen- 
erating electricity, the fuel cell will pro- 
vide water for Apollo’s three-man crew. 
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Pratt & Whitney Aircraft’s fuel cell is far more 
efficient than conventional power systems. During 
tests, cells have demonstrated efficiencies of 70 
to 80 per cent. 

The fuel cell has a significant role 
in space. Moreover, it promises to be 
a significant power source on earth. 
Pratt & Whitney Aircraft is currently 
studying fuel cell power systems for 
such applications as remote-site power, 
vehicle propulsion, commercial power 
generation, and other industrial tasks. 


Pratt & 
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PERFORMANCE: Passive, airborne RECONOFAX* 

systems have been proved operational over a greater 
range of altitudes and speeds than have other infrared 
surveillance equipments. 


luFInl HRB-SINGER, INC. 



INFRARED RECONNAISSANCE EQUIPMENT 
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RECEIVING 

FROM 

VENUS, SIR” 

This simple announcement covers 
one of the greatest communications 
achievements in history. The Blaw 
Knox antenna at Goldstone is 
catching a 0.0000000000000000001 
watt signal from the Mariner II ve- 
hicle 37,000,000 miles out in space. 
Designed and built by Blaw-Knox 
for Cal Tech’s Jet Propulsion 
Laboratory, the 85' parabolic dish 
involved extremely accurate fab- 
rication using heavy structural 
members.The 240 ton rotating ele- 
ment is capable of pointing within 
0.01 degree of arc. □ Goldstone, 
White Alice and DEW Line exemplify 
the many types and sizes of antennas 
for radar, missile tracking, tropo- 
spheric scatter and space communi- 
cations made by Blaw-Knox, the 
company with advanced concepts 
in antenna designs. Advanced Prod 
ucts Division, Blaw Knox Company, 
300 Sixth Ave., Pittsburgh 22, Pa. 



AEROSPACE ■ Designers 
and Builders of Fixed and Steer- 
able Antennas • Radio Telescopes 
• Towers and Special Structures 



NASA/JPL MARINER II VENUS PROBE established 
a new record in communications distance. During 
the historic 180,000,000 mile flight a Motorola 
S/N 13 Transponder faithfully amplified periodic 
commands from Earth, and continually returned 
vital engineering and scientific data to NASA 
tracking stations around the world. A Motorola 
S/N 6 Flight Command Subsystem also detected, 
decoded and delivered commands related to 
the complex mid-course maneuver, operation of 
the engineering and scientific experiments, 
and various space-craft "housekeeping” functions 
with letter-perfect accuracy. These ultra-reliable 
Motorola instrumentation packages, weighing 
less than 20 pounds combined, and consisting 
of nearly 3000 electronic parts, performed 
without flaw during the entire 3V'a month trip. 
Motorola is proud to have played a significant role 
in the success of Mariner II. For a technical 
description of Motorola’s participation in the 
Mariner, Gemini, Apollo, EGO and other major 
space programs, write Dr. R. E. Samuelson, 
Director of R & D Engineering, in Scottsdale. 


Military Electronics Division 
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VENUS CALLING: MESSAGE 1 


Mariner II, this nation’s most sophisticated deep space probe, will give us 
our first close look at Venus. Yet, the signal from Mariner II will be only 
0.1 micromicrowatt when it reaches the big dish antenna at Goldstone, Calif. 
Tiny signals of this magnitude will be amplified by the new MEC maser 
which Jet Propulsion Laboratory will install on the antenna. This traveling 
wave maser designed for field operation operates in a closed cycle refrig- 
erator and provides 26 db gain in S band at a temperature of 4.3" K. Opera- 
tionally designed and developed by our R fit D department, the MEC maser 
is available on the open market with this combination of features. 

Other MEC masers offering up to 30 db gain over a 100 Me bandwidth 
and a 10 Me instantaneous bandwidth are available for L, C, and X band 
operation. 

If you have problems involving sophisticated microwave devices demand- 
ing capability in maser techniques, magnetic resonance, cryogenics, spe- 
cial purpose metal-ceramic traveling wave tubes, perhaps we can be 
of assistance. 



Microwave Electronics Corporation 

3165 PORTER DRIVE • STANFORD INDUSTRIAL PARK • PALO ALTO, CALIFORNIA • 


(415) 321-1770 


that the cable had a natural tendency to, 
and did. unscrew from its fitting. 

Still another ground test performed at 
Lockheed Aircraft Corporation and wit- 
nessed by Board investigators was one which 
simulated failure of the left wing down ail- 
eron cable in an Electra aircraft. With hy- 
draulic pressure applied, boost engaged, and 
ailerons in neutral, the cable, identical to 
the aileron cable missing from the wreckage 
of N 137US, was severed with a pair of 
cutters. The person holding the control 
wheel felt only a slight pulse when the cable 
was cut and was not otherwise aware of 
what had occurred. When the cable severed, 
an immediate signal was imparted to the 
boost input calling for right wing down. 
Measurements showed that the trailing edge 
of the aileron had moved six inches above 
its normally faired position. When the con- 
trol wheel was then moved to the left wing 
down position, the slack in the left wing 
down cable caused the cable connectors to 
hang up on aircraft structure, 

A review of the manufacturer s records 
showed that N 137US was manufactured 
June 14. 1960; that the Lockheed Electra 
Action Program, a major structural modifica- 
tion, was completed January 31. 1961, and 
that its final acceptance flight was performed 
June 21, 1961. 

On June 22, 1961, the airplane was de- 
livered without discrepancies to Northwest 
Airlines. Inc,, and was placed into service on 

Aileron Trouble 

From June 27 to July 11, 1961, eight 

in the aircraft logs of N 137US. Most of 
these discrepancies reported; sluggish feel in 
aileron boost; delayed reaction in aileron 
boost; sticking or binding of aileron boost; 
boost pulses in aileron controls at all speeds; 
ailerons erratic at all speeds. Although two 
pilot writeups indicated the need for an in- 
flight check, examination of the records 
failed to disclose that an in-flight mainte- 
nance check was made. In one instance the 
pilot entered the remark ". . . OK on 
ground;” the corrective action entered in 
the log was. “checked aileron linkages & 
surfaces for clearance with Haps extended & 
found O.K. for further observation." In the 
other instance the pilot writeup was ". , . tin- 
able to feel on the ground-only in-flight 
condition;’’ the corrective action shown in 
the log was. “checked ail. sys. & boost pack- 
age OK for further observation.” Most of 
the corrective actions recorded indicated the 

showed replacement of the boost valve and 
hydraulic filters; but one log carried only 
the barren entry, “noted." During this pe- 
riod of time the aircraft continued to be 
dispatched on a total of 29 flights. 

On July II. 1961. the aircraft was placed 
in the Northwest Airlines maintenance fa- 
cility at Minneapolis. Minn., to undergo a 
layover check. Since the aileron control diffi- 
culty was still manifesting itself, it was de- 
cided to also replace the aileron boost as- 
sembly. Concerning the latter task, the then 
current company maintenance policies re- 
quired that the Lockheed Electra mainte- 
nance manual, which prescribed the steps 
for the removal and replacement of the 
aileron boost assembly, be followed by those 
performing the work.' 


ual required that red Unit Inoperative Tags, 
Forms OM-249, he attached to pertinent 
cockpit controls. The purpose of this re- 

gcrous during the performance of various 


ically si 


t NO ci 


shall the tags be removed from the aircraft 

spcctor.” The directive further required that 
a record of the use of the red Unit Inoper- 
ative Tag be transcribed to a more perma- 
nent type of work control card to which the 

A separate section of the carrier’s main- 
tenance manual, specifically highlighting the 
possibility of incompleted work overlapping 
a shift efiange, required the use of the Unit 
Inoperative Tag when removing safety wire 

An interoffice memorandum dated June 
21. 1957. signed by the Chief Mechanic 

tilted an important company policy in effect 
during July 1961. Paragraph 1A of this 

stalled on a "service" check, an inspector 
follow up on the installation and sign for 
it in the log book. Because an aileron boost 
assembly is a major component of a flight 
control, it is evident that this paragraph gov- 


paragraph ID of the memorandum stated 
that, at the request of the Foreman or Crew 
Chief, the Inspector will inspect any unit 
replacements and sign for the inspection in 
the log book, and that the Foreman will be 
responsible for advising the Lead Inspector 
of any major units, not called out in para- 

inspcction. Most of the Northwest Airlines 
line maintenance and inspection officials 
who testified, indicated that the require- 
ments of paragraph ID constituted the gov- 
erning policy which should have been fol- 
lowed (luring the aileron boost unit change 
on N 137US. Testimony at the public hear- 
ing further disclosed that in actual practice 
mechanics were also permitted to call for an 

Boost Change 

This particular aileron boost unit change 
on N 137US was the first such job to be 
performed on an Electra aircraft by the car- 

involved. The foreman who supervised the 
unit removal testified that he believed this 
was the first boost package change in which 
line maintenance was involved. During 
July. 1961, three shifts were operated 
throughout each 24-hr. period: Shift 1, 
from 6:30 a.m. until 2:30 p.m.; Shift 2, 
2:30 p.m. until 10:30 p.m., and Shift 3, 
from 10:30 p.m. until 6:30 a.m. 

Removal of the malfunctioning aileron 

chanics"ofshfft Ton^hc n’lghLof^ldy Tf. 
One mechanic was occupied with other air- 
craft during most of the shift and worked 
on the unit removal only during his spare 
time; the other mechanic performed most 
of the removal work. Both testified that 
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A world of CUSTOM COATING SERVICE 
for the "hot” wear problems of aerospace! 


A new era of high temperature and wear resistance for 
airborne working surfaces has been “orbited" by LINDE’s 
Complete Custom Coating Service! 

Every coating facility— from metallurgical research 
through development, production, and testing— is avail- 
able for the application of coatings of tungsten carbide, 
aluminum oxides, and pure metals to provide top thermal 
resistance and optimum service life. 

LINDE— the “one-stop" coating source— evalu- 
ates and specifies the right material and coating 
thickness, the right coating process— utilizing 
either LINDE’s Flame-Plating "detonation gun” 
technique, or Plasma-Plating with its operating 
temperatures ranging up to 30,000° F. 

With the industry's widest experience in metal- 
lic coatings, LINDE’s Complete Custom Coaling 


Service has the answer to your “hot” wear problems— re- 
gardless of the basic material, size, or configuration of 
the piece involved. If the answer isn’t on our shelf —we’ll 
research to get it! 

Many of today’s important aerospace parts have suc- 
cessfully used Flame-Plated coatings— such as the com- 
bustion chamber of the Agena satellite rocket engine, 
aircraft valves, compressor blades, turbine engine 
seals, rocker arms, and many others. For many 
industrial parts. LINDE’s “prescription" coatings 
have increased service life as much as 40 times! 

Write for full information today — to Flame 
Plating Dept., Linde Company, Division of Union 
ation. 1245 Main St., Indianapolis 
Carbide Canada Lim- 
Toronto 12. 


LINDE 


Carbide Corpor 
24, Ind. In Canaria: Unio 
ited, Linde Gases Divisior 


FLAME-PLATING: TOMORROW’S COATI NGS . . . FOR TODAY S WEAR PROBLEMS 
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they followed the n 


ed that he did not follow the mama 
ctly step by step. In accomplishing 
ask he removed the safety wires from 
onnectors at the forward ends of the pi 
nd copilot's slack absorber units and 


cb\ f.icilit 
!. This wt 


ival of tk 

in accordance with the 
i in the Lockheed Elec- 

stated that he definitely recalled having seen 
red Unit Inoperative Tags fastened around 
the control column and on the hydraulic 
pump switch, but neither mechanic remem- 
bered who had installed these tags. No in- 
spectors were called to inspect the disassein- 

this stage of the work. Bv the end of Shift 
2 the aileron boost unit had been completely 
removed from the aircraft and placed on the 
floor of the hangar. That any information 
concerning the removal of safety wires and 
loosening of cable tension was passed on to 
the succeeding shift could not be conclu- 
sively determined from these two mechanics. 

Installation of the new' aileron boost unit 
was performed by two mechanics on Shift I 
during the night of July 11-12. Testimony 
established that neither mechanic had fol- 
lowed the manual step by step, referring to 
it only when a problem was encountered, 
and that neither had read the removal in- 
structions to determine what components 
had been unsafetied. disconnected, or ren- 
dered inoperative in the removal of the 
boost unit. Step (10) of the Lockheed 
maintenance manual removal instructions 
states, “Loosen tumbucklcs at cable slack 
absorbers near aileron booster assembly in 
aileron input control cable runs to provide 
enough slack in tables to permit removing 
input quadrant. Access to tumbucklcs is at 
Station 654-67? through floor opening.” 
When asked if they had read this part of 
the manual, they both answered in the nega- 
tive. Both were also asked if they had read 
and complied with step (10) of' the Lock- 
heed rcinstallation instructions which states, 
“Rig aileron input control cable system, 
aileron boost shift cable system, and aileron 
emergency cylinder disconnect table, Refer 
to 27-2-0 and 27-5 12 (AA only) for rigging 
procedures." They both testified that they 
had not. As a result, neither of the two 
mechanics tightened the cable tension which 
had been slackened during removal, nor did 
they replace any safety wires which had been 
removed during the prcs'ious shift. 

Although both mechanics testified that 
they checked each other's work after com- 
pletion of the installation, neither one could 
recall having made a specific check to insure 
that the previously loosened cable connectors 
were properly threaded into the slack ab- 
sorber terminal blocks, the cable tension 
checked, or the connectors resafetied. 

The mechanics did not call for an inspec- 
tor to check the installation at any stage of 
their work, and they could not remember 
having seen an inspector performing an in- 
spection of the unit installation during their 
shift. After completing the installation and 
performing an operational check of the unit, 
both mechanics signed off the aileron boost 
assembly change as completed in the air- 



Soviets Launch Large Hovercraft 


Soviet hovercraft Neva, named after Russia 
of River Transport after design by Leningrad 
of about 40 mph. and carries 38 passengers. 

craft log. Neither mechanic could recall 
having removed any red Unit Inoperative 
Tags from the aircraft. Their crew chief, 
who also had not read the manual for this 
job, then made a cursory inspection of the 
work, performed an additional operational 
cheek of the controls and signed off the job 
as completed in the aircraft log. Although 
the crew chief believed that he had done 
so, he could not positively recall having re- 
quested an inspector to inspect the installa- 
tion, and he could not remember having 
seen or removed any Unit Inoperative Tags. 
Testimony of the two mechanics and their 
chief indicated that the unit change was 
completed near the end of their shift and 
that they did not pass any information con- 
cerning the unit change to the next shift. 
Shift 1. 

The Shift 2 Foreman testified rliar lie 
went to the aircraft twice to cheek on the 
progress of the aileron boost removal, but 
that he did not actually check the work 
itself. He could not recall having directed 
the use of the manual in the removal task, 
lie could not say whether or not red in- 
operative tags were used on the job as re- 
quired. During the shift he called the lead 
inspector to check the taper pin on the in- 
put bellcrank of the new boost unit, which 
iiad been drawn from stock, and then sent 
the unit to the hydraulic shop for a change 
of taper pin. At shift change tile Shift 2 
Foreman verbally informed the Shift 3 
Foreman about the completion of the unit 
removal and the taper pin change. The Shift 
2 Crew Chief, who assigned the mechanics 
to the removal task, testified that he was 
told that red tags were used, but that lie 
did not so direct or personally ascertain their 
use; that from his observation of the me- 
chanics' work the manual was closely fol- 
lowed; that he did not observe the entire 
removal operation, and that much of his 
time was occupied with work on other air- 
craft. 

The Shift 3 Foreman testified that lie 
supervised the unit installation through the 
eresv chief, visiting the aircraft three or four 
times to discuss such problems as were en- 
countered but that at no time did he enter 
the cockpit, cabin or center section to check 
on the work itself. He did not recall seeing 
any red tags. Because the crew chief is au- 
thorized to do so, the foreman stated that 

order the crew chief to do so. He stated 
that at the end of the shift the aircraft was 
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n river, has been launched by USSR Ministry 
Institute of Water Transport. Craft has speed 
First flight occurred in September. 

ready, and that the following shift was in- 
formed as to its availability for test flight. 

The aileron boost change for N 137US 
was entered in the Inspection Activity Re- 
ports for both Shifts 2 and 3, but none of 
the inspectors of these shifts made any effort 
to determine if and when an inspection 
would be due. The Shift 1 Inspection Ac- 
tivity Report no longer carried the boost 
change entry, even though there were no 
entries on the previous Inspection Activity 
Reports indicating that the work had been 
inspected. No evidence was found to indi- 
cate that the status of the work was passed 
on to any Shift 1 Inspector. Although the 
Shift 1 Lead Inspector noted the entries 
concerning the aileron boost change on the 
previous shifts' Inspection Activity Reports, 
he could give no satisfactory explanation as 
to why he did not carry the entry over into 
his own shift activity report, nor could he 
positively recall having discussed the matter 
with anyone. All inspection personnel in- 
volved indicated that they had placed entire 
reliance upon the company policy which re- 
quired line maintenance personnel to notify 
the Inspection Department of the need to 
inspect the aileron boost installation. The 
evidence shows that inspectors were never 
called, that inspectors did not on their own 
initiative investigate the status of the job, 
and that they did not make such an in- 

On the morning of Julv 1 2 when Shift 1 
reported for work. N 1 37US was rolled out 
of the hangar and prepared for a test flight. 
The aircraft log at this time reflected the 
following entries: the aileron booster assem- 
scmbly change signed off by the two Shift 3 
mechanics and their crew chief, a layover 
check completed, a preflight completed, and 
past log entries examined. An inspector’s 
signature did not appear on any part of the 
log. After reviewing the log. the Shift 1 
Crew Chief then signed the "Released for 
Flight" block. He testified that when re- 
viewing the log entries he assumed that the 
aileron boost change had been properly 
signed off and inspected. He also stated that 
the red tags had been removed from the 
cockpit and the pink cards, which serve as a 
permanent record of the use of the red tags, 
were on a desk near the front of the air- 
plane. Although a search of aircraft records 
was made, no evidence of the use of these 
tags was ever found. The Shift 1 Crew Chief 
could not satisfactorily explain why he had 
released the aircraft for flight without the 
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a inspector's signature op- 
posite the aileron boost change entry on the 

The aircraft was flown on a test flight on 


ed 

discrepancies appeared in the aircraft logs 
of N 137US. 

Testimony received at the public hearing 
indicated that formal training of personnel 
in the maintenance of Lockheed Elcctra air- 


craft had been sr 




g had been given in flight control sys- 
tems- Formal training of the two mechanics 
who removed the aileron boost assembly 
consisted of three days of air conditioning 
for one, and five days of powcrplants and 
propellers for the other. One of the two me- 
chanics who installed the new boost unit 
had not received any formal training. Al- 
though an active on-the-job training pro- 
gram existed, with designated instructor 
personnel available for consultation concern- 
ing unfamiliar tasks, this program was not 
utilized during the aileron boost unit change 
despite the fact that this was the first time 
any of the Northwest personnel involved 
had ever performed such an operation. 

Analysis and Conclusions 

It was determined that the flight was 
properly dispatched, the flight crcsv was 
qualified, takeoff gross weight and center 
of gravity were within prescribed limits, and 
weather was not a factor. 


flight is attributed to an intentional and 
routine power reduction following lift-off. 
Examination of the powcrplants disclosed 
that all four engines were capable of normal 
operation at impact. The most reliable evi- 
dence which indicated that operating char- 
acteristics of the engines at impact was that 
the blades angles for all propellers were 
in a range compatible with flight idle. It 
appears reasonable to assume that the pilot, 
upon realizing that a crash \s-as imminent, 
abruptly reduced power shortly before im- 
pact- 

The possibility of flaps interfering with 
the ailerons was investigated as a possible 
causative factor. However, tests proved that 
physical interference between the flaps and 
the ailerons could have been overcome by 
pilot control forces. Investigative findings 
also indicated that the rudder, elevator, and 
aileron trim tabs were positioned at their 
proper setting at impact. It is therefore be- 
lieved that none of these factors contributed 
to the cause of the accident. 

Tlic investigation disclosed that there was 
electrical power on the Priority A bus at 
impact. It was further found that the elec- 
trical load had been transferred from the 
No. 3 to the No. 4 alternator, the standby 
alternator which was carrying the load for 
this bus. The reason for such a transfer 
could not be determined. However, numer- 
ous indications were found that electrical 
power was available in both A and B buses 
up to the time of impact. Therefore, it is 
reasonable to conclude that a loss of electri- 
cal power was not a causatis-e factor in this 


Electrical energy was present in certain 
electrical circuits within the autopilot at 
impact, showing that this equipment was 
energized at the time. Although the auto- 
pilot switch was placarded as "inoperative,” 
if was not guarded and could have been in- 
advertently turned on. If turned on, the 
reaction of the aircraft would has-e been 
governed by the setting of the autopilot in- input 
dices at the time of turn on. However, since the pi 
the autopilot can be easily overpowered or 
readily turned off by the pilot, it is un- 
realistic to believe that accidental or in- 
tentional actuation of the autopilot switch 
contributed to the accident. It is also pos- 
sible that the autopilot circuitry became 
energized during the initial stages of the 
aircraft's breakup. 

Examination of the rudder, elevator, and 
aileron boost units disclosed that each of 
these units was capable of normal operation 
at impact. The rudder and elewator boost 
units were recovered with the disengage 
mechanism in the boost-engaged position, 
but the aileron boost unit was found in the 
boostcr-discngage position. Although this 
condition could have resulted from aircraft 
breakup forces, it docs not appear probable, 
and the Board concludes that the aileron 
boost was disengaged by the crew at some 
time prior to impact. 

Hydraulic power was used to retract the 
landing gear, and electrical energy to sustain 
hydraulic power was available up to impact. 

The fact that the rudder and elevator boost 
units were engaged and the aileron boost 
unit was disengaged, indicates that hydraulic 
pressure was available to operate all flight 
control boost units, and that the crew was 
not experiencing difficulty with culler the 
rudder or elevator controls. However, these 
facts do indicate that the crew was having 
some type of aileron control difficulty and 
had disengaged the aileron boost unit in an 
attempt to solve the problem. 

Shortly after takeoff the aircraft developed 
a rolling moment to the right which could 
not be controlled by the crew. Although 
the part of the crew's last transmission 
which stated. “I still don't have release right 
turn in no control" was uttered without a 
break, the Board belics-cs that the first part, 

"I still don’t have release" indicates an un- 
successful attempt bv the crcsv to control 
the rolling moment manually by disconnect- 
ing the aileron boost, and that the second 
portion, "right turn no control" indicates a 
lack of control response. 

Tire evidence indicates that the loss of 
aileron control experienced by the crcsv svas 
the result of a disconnect in the aileron pri- 
mary control system between the pilot's con- 
trol wheel and the aileron boost input quad- 
rant. Specifically, this disconnect occurred 
in the left wing down cable when the cable 
connector became completely unscrewed 
from the forward terminal block of the slack 
absorber. A discussion of this control sys- 
tem failure is given in succeeding para- 

Measurements of the main actuating 
cylinder of the aileron boost unit repre- 
sented a right wing down control movement, 

Marks made on the inboard closing rib of 
the right aileron indicated an aileron dis- 
placement corresponding to right wing 
down. However, the pilot's control wheel svas 
positioned for a full left sving down aileron 
movement. These findings indicate that the 


pilot ss-as attempting to recover from a right 
ss-ing down condition, but that the ailerons 
were not responding. 

A previous description of the aileron pri- 
mary control system showed that between 
the pilot's and copilot's control wheels and 
the aileron boost input quadrant, two cables 
through a series of pulleys to the boost 
it quadrant, forming a closed loop; that 
the pilot's cable is in tension for a right sving 
dosvn movement and the copilot's cable is 
in tension for a left sving doss-n mos-ement; 
and that these cables respond to mos-ement 
of the control wheels either in the boost- 
energies or the boost-disengaged condition. 
Furthermore, it has been established that if 
a disconnect or failure in either cable occurs, 
a loss in aileron control will result. It has 
also been shoss-n that if a sudden disconnect 
or failure occurs in the copilot's cable, the 
rigging tension in the pilot's cable ss-ill dis- 
place the boost input quadrant, thereby im- 
parting a signal to the aileron boost unit 
for a right sving dosvn movement. 

As previously indicated, examination of 
the aileron primary control system revealed 
that the right sving dosvn cable connector 
svliich screws into the forward terminal 
block of the pilot's slack absorber unit ssas 
not secured ss-ith safety ss-irc and ssas un- 
scresvcd to an engagement of only 0.40 to 
0.45 in. (normal engagement, 1.2 to 1.43 
in.). This condition can be attributed to 
cither the natural tendency of an unsafetied 
cable to unss-ind or that this ssas the posi- 
tion to svliich the connector svas unscresved 
during the aileron boost unit change. Tire 
pilot's cable ssas still threaded through its 
pulley bracket guide hole, but the copilot’s 
corresponding left sving down cable, con- 
nector, and slack absorber ss-erc missing and 
could not lie found. In addition, the co- 
pilot's pulley bracket guide hole shoss-cd 
marks of a pronounced indentation, indicat- 
ing that some object had passed through 

closely matched the shoulder of a sssaged 
cable connector. 


The pilot's and the copilot's 


Each guide hole is 0.6 in. in diameter. Tire 
slack absorber terminal block is too large 
to be pulled forsvard through such a hole 
and the parted end of a flexible cable is not 
capable of making an indentation in the 
guide hole such as ssas found. The only ob- 
ject capable of making these marks, and 
svliich would also permit the missing co- 
pilot's cable to pass through the pulley 
bracket, svas the connector on the aft cnil 
of the flexible cable which joins the forsvard 
terminal block of the slack absorber. Load 
tests have proved that failure in a cable and 
swaged connector system first occurs in the 
flexible cable itself, without any damage 
ss-hatsoever to cable connectors and other 
components of the system. Other tests have 
pros-cd also the natural tendency of a flexible 
cable to unscresv from its fitting when not 
secured to it by safety svirc. This evidence 
indicates that the copilot's flexible cable 
connector completely disengaged from the 
slack absorber between the time the aircraft 
started its right turn and the time it crashed. 

As previously mentioned, when the co- 
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pilot's cable is suddenly separated the re- 
sulting tension on the right wing down 
cable imparts an immediate signal to the 
aileron boost unit for a right wing down 
control movement. These tests also dis- 
closed that if the forces on the boost quad- 
rant were released, the propensity of the sys- 
tem would be to return the ailerons to 
neutral in approximately seven seconds, pro- 
sided no part of the system hangs up or 
binds. However, the tests involving cable 
separation further showed a tendency of the 
cable connectors betss-ecn the forward flex- 
ible cables and the lockclad cables to bind 
with airfame structure. Because of the me- 
chanical advantage of the system, only a 
small hang-up force would hold against in- 
flight airloads and would pres-ent the 
ailerons boost unit from returning to the 
neutral position. 

In this accident, it is belies-ed that the 
left ss-ing doss-n cable did separate. With 
the left sving doss-n cable separated it ssas 
not possible for the pilot to apply opposite 
aileron to bring the right ss-ing up. Then, if 
the cable connector did hang up. the aile- 
rons ss-ould not has-e returned to neutral, 
ss-orsening an already unmanageable situa- 
tion. Since witnesses observed the bank to 
the right to increase steadily, and since the 
right aileron ssas found in a position of 
right sving doss-n, there is further reason to 
conclude that the cable stuck in the right 
sving dosvn position somess-here within the 
aileron control system. Other rccos-ery tech- 
niques such as use of rudder, asymmetrical 
power, and aileron tabs might have been 
cffectis-e in os-ercoming the steepening bank, 
had sufficient altitude been available. 

The investigation disclosed that the aile- 
ron boost unit on N 1 37US was changed 
during tss-o work-shifts on July 11 and 12, 
1961, approximately 65 days before the ac- 
cident. A discussion of hosv this unit svas 
changed and what effect the unit change 
had on the accident folloss-s: 

Since this aileron boost unit change svas 
the first such task to be performed bv the 
line maintenance personnel ins-olved. it svas 
important that the maintenance manual 
prescribing the steps to be folloss-cd in 
changing the unit be folloss-cd step bv step. 
Despite its importance, hoss-ever. the testi- 
mony res-ealed that this ss-as not done. To 
facilitate removal, cable tension ss-as les- 
sened by removing safety svirc and nnscrcss-- 
ing the cable connectors at the forss-nrd end 
of the slack absorbers, as prescribed by the 
manual. However, ss-hen a shift change oc- 
curred between the remos-al and the rein- 
stallation, the mechanics who accomplished 
the reinstallation performed the task with- 
out knosvlcdgc of the ss-ork accomplished on 
the unit during the previous shift, and they 
completely overlooked the extremely impor- 
tant cable rigging instructions prescribed bv 
the manual. As a result, the connectors, 
unsafetied and unscresved during the re- 
moval. were nes-cr tightened and resafetied 
after rcinstallation. Tire use or non-use of 
red Unit Inoperatis-c Tags by the main- 
tenance personnel ins-ols-ed could not be 
clearly established by the testimony; but, if 
used, it is certainly clear that they were not 
used properly. The facts that no mechanic 
called for an inspection of the completed 
installation svas made manifest by the testi- 

Es-idence indicates that the amount of 


snpers-ision devoted to this aileron booster 
assembly change fell considerably short of 
meeting the safety minimums desired and 
expected in a task of this nature. Testimony 
also established that, although the office of 
the foreman and the lead inspector svere 
physically located adjacent to each other, 
there ss-as a decided lack of coordination be- 
tss-cen maintenance supervisors and the In- 
spection Department. Moreover, no inspec- 
tion svas called for by the cresv chief svho. 
svithout studying the manual instructions, 
performed a cursors- inspection of the com- 
pleted installation and signed the job off as 
completed. Although several basic man- 
agerial controls existed at the time ss-hich 
ss-ould has-c assured the proper completion 
of this task, the testimony indicates that 
little attention svas given to assure job con- 
tinuity between shifts and to the use of 
Unit Inoperative Tags; and that company- 
policy requiring an inspection of the com- 
pleted installations ssas not complied with. 
Follow-up Inspection 

Although personnel of the Inspection 
Department svere asvarc of the fact that the 
aileron boost unit ssas being changed, they 
failed to attach sufficient importance to the 
Inspection Activity Report entries to assure 
a timely inspection of the completed instal- 
lation. Notwithstanding the fact that the 
boost change svas carried on the Inspection 
Activity Reports throughout tsvo successive 
svorkshifts. none of the inspectors on 
these shifts made any determination as to 
when the job would be completed. The 
Lead Inspector on Shift 1, the last shift in- 
voiced, noted these entries on the tsvo pres-i- 
ous shifts’ activity reports and saw no entrs- 
indicating that an inspection had becii 
made, y-et took no action to determine 
whether or not the installation had been in- 
spected. Tlic testimony indicates that all in- 
spection personnel concerned believed that 
responsibility for a followup inspection 
notice rested upon line maintenance and 
not upon the Inspection Department. At 
the public hearing there appeared to be dif- 
ferences of opinion on the part of the car- 
rier's maintenance and inspection personnel 
ill their interpretation of the previously men- 
tioned interoffice memorandum of June 21. 
1957. These differences concerned whether 
it ss-as the responsibility of line maintenance 
supervisors to give notice, or the Inspection 
Department to follosv up, to insure that the 
aileron boost change svas properly inspected 
upon completion. 

The Board bclies-cs that this memoran- 
dum clearly placed the primary responsibil- 
ity for followup inspection on the Inspection 
Department: and that the memorandum and 
the carrier's maintenance manual, taken to- 
gether. also made it imperative that mainte- 
nance personnel secure an inspection of the 
completed installation. The Board there- 
fore concludes from the testimony that 
maintenance and inspection personnel 
shosved an ignorance or disregard of pub- 
lished directis-es and instructions. 

A final management control which might 
have assured proper completion of the ail- 
eron boost change ss-as not complied with 
when the Shift 1 Crcsv Chief released the 
aircraft for flight on July 12. 1961, svithout 
the appearance of an inspector's signature 
on the aircraft log. This Crcsv Chief had 
reviesved the log entries and had noted that 


the aileron boost ssork ssas signed off by the 
Shift 2 mechanics. Yet he could not give 
a satisfactory answer as to svhv he had re- 
leased the aircraft for flight ss-ithout an in- 
spector's signature on the log. 

The preponderance of es-idcncc shosvs 
that the follosving chain of events led to, 
and had a direct bearing on. the destruction 
of N 137US on Sept. 17. 1961: 

At, or shortly after, the aircraft began 
its turn to the right follosving takeoff from 
O’Harc Airport, a failure occurred in the 
aileron primary control system betss-ecn the 
boost input quadrant and the control wheel. 
This failure ss-as caused by a separation of 
the left sving down cable from the slack 
absorber on the copilot's side. Failure at 
this point made it impossible for the crcsv 
to decrease the steepening bank or effect a 
recos-ery- by any means at such a loss- alti- 
tude. In connection with the failure ex- 
perienced. it ss-as established that tss-o 
months prior to the accident, during an 
aileron boost unit change, the cable connec- 
tors to the slack absorber terminals ss-erc 
unsafetied and unscresved, and that these 
connectors ss-erc nes-cr tightened and re- 
safetied before the aircraft svas released for 
flight. During the period July 12, 1961. 
until the accident, it is believed that there 
occurred a gradual unscrewing of the con- 
nector in question until it finallv separated 
from the slack absorber follosving takeoff 
on the flight im-ots-ed, 

Mention has already been made of the 
fact that eight aileron flight control dis- 
crepancies ss-erc reported bv pilots on the 
logs of N 137US from June 27 to July- 11, 
1961. the date the aileron booster unit svas 
removed, and that during this time the air- 
craft ss-as flosvn on a total of 29 scheduled 
flights. The aircraft logs recording the cor- 
rective actions taken indicate that little 
effort ss-as made to analyze the cause of these 
discrepancies and to correct them. This 
ts’pc of operation reflects a casual attitude on 
tfie part of maintenance personnel tosvard a 
potentially hazardous condition, ss-hich ss-as 
also evident in the replacement of the 
aileron boost assemble. 

The training of Northwest Airlines line 
maintenance personnel on the Lockheed 
Elcctra appeared to have been sporadic and 
inadequate in scope, particularly ss-ith refer- 
ence to flight control systems. Although 
the changing of this aileron boost unit pro- 
vided an excellent opportunity for advan- 
tageous use of the existing on-the-job train- 
ing program, this potential ss-ent unrealized. 
Probable Cause 

The Board determines that the probable 
cause of this accident ss-as a mechanical fail- 
ure in the aileron primary control system 
due to an improper replacement of the ail- 
eron boost assembly, resulting in a loss of 
lateral control of the aircraft at an altitude 
too loss- to effect recos-ery. 

By the Civil Aeronautics Board: 

Alan S. Boyd 
Chairman 

Robert T. Murpiiy 
Vice Chairman 

Chan Gurney 
Member 

G. Joseph Minetti 
Member 

Whitney Cillilland 
Member 
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LETTERS 


Missing Satellite 

Recent Department of Defense directives 
make the gathering of news of outer space 
activities an extremely tenuous matter at 
best. You arc, therefore, to be congrat- 
ulated on the thoroughness and quality of 
your coverage of this most significant field. 

In spite of these efforts, however, there 
appears to be no information currently avail- 
able concerning the space vehicle bearing 
the international designation 1962 Alpha 
phi. 

1 would appreciate any information you 
or your readers might have concerning this 
vehicle, its orbital parameters, launch date, 
launch vehicle, and country of origin. 

Thank you. 

Louis D. Braida 
White Plains. N. Y. 

( United Nations satellite registry and the 
National Aeronautics and Space Adminis- 
tration's satellite situation report both omit 
1962 Alpha phi. Presumably it was a Soviet 
attempt to launcli a spacecraft on a Venus 
flv-by mission. It was probably a backup to 
the unsuccessful Soviet Venus probe 
launched Sept. 1. This was one of six fail- 
ures announced by NASA Administrator 
/antes E. Webb. Since Alpha chi is iden- 
tified as an object launched by the II, S. on 
Sept. 17. the missing Alpha phi apparently 
was launched between Sept. 1 and Sept. 
1~- — Ed.) 


Human Element 

In AW Oct. 29 (p. 118) Capt. I letli af- 
forded us his professional views concerning 
the recent airline pilot "misconducts," and 
in AW Nov. 19 (p. 15-1) Flight Engineer 
Widdicombc contributed further support in 
his "Candid Camera Caper" letter. This 
internal endorsement of the much-maligned 
pilot by their own types is a source of much 
gratification to those of us "who do not 
have a working knowledge of what trans- 
pires behind the closed cockpit door" but 
who. nevertheless, arc vitally concerned — 
the airline passenger. 

There is no doubt the recent photo fiasco 
of alleged front-office parties made great 
newspaper copy and caused much chuckling 
and dig-in-the-ribs "I knew it all along" 
comments. Many of my non-flying, headline- 
reading friends have leeringly asked me how 
I enjoy inverted flight on three engines while 
all that ribaldry is going on in the cockpit. 
It is at this point that I become an unpaid 
public relations man for ALP A, and not only 
sell my own confidence in the people svho 
fly me around but try to make the point 
that calculated negligence by the guys look- 
ing through the windshield gets them the 
same fate it would us. This basic fact 
seems to have escaped most of the "investiga- 

Sincc the advent of this so-called “expose" 
I have heard much comment from my fellow 
air travelers, but none of it indicative of any 
loss of confidence in today's flight crews. 
Neither do I see any missing faces because 
some portion of the passenger community 
has run off screaming to other forms of 
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transportation. Other than some male-type 
sniping at embarrassed hostesses, we still 
continue to relax in our seats with no 
thought that the professional efficiency of 
the flight crew is being compromised. We 
recognize that the airline flight cress's arc 
going through a labor transition, but neither 
side could es'er svin us os'er by attempting 
to malign the others' devotion to duty via 
the dirty-pool route. 

There used to be the day ss’hen the mun- 
dane passenger could ssandcr up to the 
front end while in flight and exchange 
pleasantries ss’lnlc trvmg to absorb svhat all 
the activity was about during a routine 
cruise. Capt. 1 letli and Mr. Widdicombc, 
from the inside, have reconfirmed svhat most 
passengers have alsvays thought, despite the 
fact that recent circumstances require the 
door to be locked. 

As regards the actual fact of pilot-hostess 
relationships, it appears obvious that all that 
has been pros-cn is that the front-end fcl- 
loss's arc human after all: we wouldn't want 
any other kind. 

Ensv.sRD T. Sherman 
Eastern Area Representative 
Aerojet-General Corp. 

Jackson Heights, N. Y. 


With all the recent revelations of in-cock- 
pit shenanigans aboard the airlines, one 
can't help but ss'onder if the CAB svill ewer 
gis-c "stcss-ardcss error" as the major factor 
in an aircraft accident. 

John Anoress'S 

Hawk Model Co. 

Chicago, 111. 


Family Plan 

Let me loudly second the suggestion of 
Bill Blake (AW Dec. 5. p. 154) for the 
airlines to come up ss'ith a losv cost family 
plan. As a fairly heavy user (500,000 mi. 
in 10 years) I base not been on full flights 
5% of the time; accurate statistics arc, of 
course, as'ailable. 

Since a great preponderance of family 
travel is for cons'enience and not to meet 
a particular hour of arrival, my suggestion 

1 . A family ticket to cost full fare for Dad 
and Mother (i.e. about 656 a mile each) 
and children at 2e a mile each. (This brings 
the total cost quite close to gasoline, tires, 
motel, food, special repairs to the car for a 
trip, and some allowance for a day saved for 
a family of three or four kids.) 

2. The family ticket would be for a cer- 
tain day, but not necessarily a particular 
flight. Thus maybe Dad and one kid would 
go out on the first flight and Mother and 
the others on a later flight. Priority would 
move up so that the family is united by 
evening. 


The above would get the family together 
at nightfall 500 to 600 mi. away (or more) 
after a restful hour or two flight instead of 
dodging traffic for 10 hr. In some cases 
they would be at the beach by 10 a.m., and 
always half the family would be there by 

Alan Pope 
Albuquerque, N. M. 


Halaby Scored 

There seems little doubt that Mr. Halaby 
(Federal Aviation Agency) should resign 
after letting the airlines draw him into their 
labor controversy (flight engineers). Especi- 
ally with his action in providing substandard 
ami inadequately trained personnel in the 
cockpit of today's fast and complicated air- 

You know, one inadequately or substand- 
ard trained crew member on today's fast 
aircraft has a tendency to reduce the ef- 
ficiency and proficiency of all crew mem- 
bers as the two properly trained will be 
diverted from their duties to determine that 
an inadequately trained crew member is 
doing his duties properly. It seems a shame 
that he could not has'c conducted himself 
in the same courageous and determined 
manner that Mr, Qucsada did. His primary 
interest was always safety. He never bowed 
to the interest of any pressure groups. His 
basic interest sms the safety of the airline 
traveling public. 

I hope his successor has the same motivat- 
ing desire to increase safety at all costs 
as did Mr. Qucsada. 

Gerald II. Kirk 
Newark, N. J. 


Non-Pro Pilot 

Certainly the air traffic system scares the 
non-professional pilot I AW Oct. 15, p. 
119). When airliner flight decks full of 
professionals are snowed under bv reports 
and requirements of the system; when the 
full wrath of the FAA (or worse, a jet- 
propelled liner or fighter) descends on the 
luckless non-pro pilot, who misunderstands 
an instruction given at many words per 
minute in "controllcr-ese," the system is 
frightening. 

An airplane is the shortest tunc between 
two points, unless your destination isn't 
close to the airport or you get caught in a 
stack of airliners on 1FR milling about in 
dear sveather. By the time the general 
aviation pilot has battled through the ATC- 
controllcd air traffic, the hurricanes of jet 
blast on the ground and the problems of 
ground transportation, he is ready to forget 
the whole idea of flying. 

Let's face it. Non-professional flying is 
being relegated and regulated out of the 
metropolitan areas by dosed down airports 
and “jet age” control systems. If you can't 
fly more than 25 hr. a month you just 
can't keep up svith "progess." 

J. N. Shasv 

Ex-non-professional Pilot 

San Diego, Calif. 
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Leadership. What is it? Here 
are some criteria we will be 
happy to be measured against. 

Pioneering • widest variety 
of types • consistent high 
accuracy in production 
quantities • all around quality* 
skilled and experienced crew. 

CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pa. • Colorado Springs, Colo. 
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Centuries of history teach the importance of military mobility. And today Avco capa- 
bilities help provide it. Superstrong honeycomb structures for logistics aircraft— re- 
liable engines for battlefield helicopters, aircraft, and drones — high-speed amphibious 
hydrofoil vehicles — advanced ordnance— push-button combat communications. These 
are important Avco contributions to today's vital mobility for defense. 
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